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For Further 
Information: 


U.S. Department of the Interior, Buresu 0} Land Management 


Northwest National Petroleum Reserve- Alaska (NPR-A) Final Integrated Activity 
Plan/Environmental Impact Statement (LAP/EIS) for lands within the North Slope 
Borough, Alaska. 


The Northwest NPR-A IAP/EIS will determine appropriate multiple-use 
management of 8.8 million acres of public lands in the NPR-A consistest with 
statutory direction. This final document puts forward five alternatives. The 
alternatives offer a range of options that would make lands available for oil and gas 
leasing. The alternatives range from making no lands available for leasing to 
making all lands available for leasing. The EIS evaluates the potential effects to Air 
Quality, Birds; Coastal Zone Management; Cultural Resources; Economy, 
Endangered and Threatened Species { Bowhead Whales and Spectacled and Steller’s 
eiders); Estuarine Water Quality, Environmental Justice; Fish Resources 
(Anadromous and Amphidromous), Freshwater Quality, Marine and Terrestrial 
Mammals. Paleontological Resources, Recreation and Wilderness, Sociocultural 
Systems; Soils, Subsistence-Harvest Patterns, Vegetation and Wetlands, Water 
Resources, Wild and Scenic Rivers. The alternatives include land allocations as 
well as stipulations and required operating procedures to mitigate impacts to 
resources and the uses. 


Contact Curtis Wilson at 907-271-5546 or at Bureau of Land Management (930), 
Alaska State Office, 222 W. 7" Avenue, Anchorage, Alaska 99513-7599. 
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Executive Summary 


The Bureau of Land Management (BLM) initiated the Northwest National Petroleum Reserve-Alaska (NPR-A) 
Integrated Activity Plan/Environmental Impact Statement (IAP/EIS) to determine the appropriate multiple-use 
management of 8.5 million acres of the Northwest NPR-A Planning Area (Maps | and 2), consistent with existing 
Statutory direction for its management. To carry out its management responsibilities, BLM is addressing three 
major questions: |) What lands should BLM offer for oil and gas leasing? 2) What measures should be developed 
to protect important surface resources from oil and gas activities? 3) Consistent with the existing statutory 
direction for the area, what non-oil and gas land allocations should be considered for this portion of the NPR-A” 


In addressing these questions BLM has focused on the relationships of the current and potential uses of the 
Planning Area and the impact of those uses on the natural and human resources of the area. In this analysis, 
specific resources, uses, and portions of the Piaiiming Area have stood out as especially significant. 


The potential use of the area for oi] development is a major focus of the [AP/EIS. In examining this potential. 
BLM fulfills a mandate of the President's energy policy directing the Secretary of the Interior to “consider 
additional environmentally responsible oi! aad gas development, based on sound science and the best available 
technology. through further lease sales in the National Petroleum Reserve-Alaska.” Congress, in a 1981 
amendment to the Nava Petroleum Reserves Production Act (NPRPA), 42 U.S.C. 6508, also has directed that 
BLM undertake oil and gas leasing in NPR-A. North Slope oil production, centered at the massive Prudhoe Bay 
field, is key to the Nation's domestic oil supply. The North Slope contributes about 16 percent of America’s 
current domestic production. The oil industry has discovered and developed other fields both to the east and west 
of Prudhoe. However, production is in decline from these older fields, and there are indications that the Planning 
Area contains oil and natural resources that could help to stem the decline. 


Subsistence activities--particularly hunting and fishing--in the Planning Area are exceedingly important to local 
residents, including the Inupiat. the Native people of Alaska's North Slope. Subsistence hunting and fishing are 
central to the Inupiat's ages-old cultural system. Moreover, subsistence activities provide critical sustenance for 
people who live off Alaska’s road network at an extreme distance from the Nation's food-distribution system. 


Several portions of the Planning Area have particularly important surface values. A small portion in the extreme 
northeast part of the Planning Area falls into the Teshekpuk Lake Special Area designated to protect waterbird 
habitat; while the northern bank of the Colville River in the southernmost part of the Planning Area is in the 
Colville River Special Area, designated to protect raptors (Map 34). The Kasegaluk Lagoon at the far 
northwestern corner of the Planning Area offers primitive recreation experiences, including kayak and small boat 
paddling along the coast (Map 12). It is also rich in wildlife, including migratory birds and marine mammals, and 
features marine tidal flats that are rare on the North Slope. The hills and mountains in the southern part of the 
Planning Area have special values (Map 12). They are particularly remote, being far from any of the region's 
communities, and relatively rarely visited even by subsistence hunters. They also feature good hiking and scenic 
vistas in high terrain. 
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The IAP/EIS analyzes a No Action Alternative and four other alternative future management plans for making 
part or all of the Northwest NPR-A Planning Area available for oil and gas leasing in a manner consistent with 
responsible protection of other important surface resources. These alternatives present a range of actions that 
BLM could take to manage the surface and subsurface resources oi the Planning Area consistent with statutory 
direction for management of the NPR-A. 


Each alternative includes management actions and mitigation measures that broadly apply to the Northwest 
NPR-A Planning Area. For example, there are stipulations and required operating procedures addressing: waste 
prevention, handling and disposal; spill prevention and response: potential impacts of oil and gas exploration and 
development; protection of subsistence activities: and protection of vegetation, raptors, and cultural and 
paleontological resources. This IAP/EIS also includes land allocation decisions, stipulations, and required 
operating procedures specific to portions of the Planning Area. These address, in part, some of the issues raised 
by the public during scoping as well as decisions BLM is directed to address in land management plans. 


The alternatives presented in the [AP/EIS are consistent with the purposes of the NPR-A's governing statutes. 
Each alternative offers a different balance between serving the “total energy aeeds of the nation.” a goal of the 
NPRPA, and protecting surface resources from “unnecessary and undue degradation,” as required by the Federal 
Laad Policy and Management Act. See Table 11-01 for a comparison of these alternatives. The alternatives are: 


No Action Alternative (Map 14): The No Action Alternative reflects current BLM management of the Planning 
Area. Under this alternative, no new oil and gas leasing would occur; no new Cesignations such as Special Areas, 
Wilderness Study Areas (WSA's). or Wild and Scenic Rivers (WSR's) would be proposed: no Visual Resource 
Management (VRM) clas«:fications or off-highway vehicle (OHV) designations would be made: and ro 
rights-of-way would be designated. Existing Special Area designations for the Colville River and Teshekpuk 
Lake areas and stipulations BLM applies when permitting activities would continue to provide protection of 
surface resources. Stipulations listed in the 1983 oil and gas leasing EIS for the NPR-A apply under this No 
Action Alternative. However, because oil and gas leasing do not occur under this alternative, the stipulations from 
that EIS have no practical effect. Under this alternative, two options exist with regard to seismic activity. Winter 
seismic activity could occur throughout the Plarning Area (the existing management situation), or seismic activity 
could be prohibited. 


Alternative A (Map 15): Alternative A would make all BLM-administered lands in the Planning Area available 
to oi! and gas leasing. Under this alternative, no Special Areas, WSA's, or WSR's would be proposed. The entire 
Planning Area would be open to OHV use. Protective measures include applying stipulations and required 
operating procedures, and identifying VRM areas. Additional protection may be introduced following future 
additional NEPA analysis on specific activities. 


Alternative B (Map 16): Alternative B would make 96 percent of the BLM-administered lands in the Planning 
Area (100 percent of the area of high oi! and gas potential) available for oi] and gas leasing. The proposed 
Kasegaluk Lagoon Special Area would not be available for leasing and no permanent oil and gas facilities would 
be allowed either in the Special Areas or--excepting two right-of-way sites to be designated near Peard Bay and 
near Wainwright--in and along the shores of the coastal bays and lagoons (including islands in those bays and 
lagoons). Stipulations and required operating procedures would place further restrictions on the placement of 
permanent oil and gas facilities around lakes, rivers, and important habitat. Offshore exploratory drilling would 
only be allowed in winter in the coastal bays and lagoons from bottom-fast ice pads. natural islands, and 
human-made gravel islands. Protective measures include applying the relevant stipulations and required operating 
procedures, recommending the Kasegaluk Lagoon area be designated a Special Area, limiting OHV and airboat 
use, and identifying VRM areas. Additional protection may be introduced following future additional NEPA 
analysis on specific activities. 


Alternative C (Map 19): Alternative C would make 47 percent of the BLM-administered lands in the Planning 
Area available for oil and gas leasing while emphasizing protection of specific surface resources through barring 
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‘ease sales, excluding permanent oil and gas facilities, or both in potentially sensitive areas. The areas withheld 
from leasing include all those identified as being of concern for: estuarine areas, deep-water lakes, and river and 
nparian habitat; caribou movement and migration areas; raptors, loons, brant, and eiders: cultural and 
paleontological resources; subsistence cabins and camps, three proposed WSA's; and one proposed wild river and 
21 proposed scenic river corridors. In addition, under this alternative Federal subsurface oil and gas below surface 
lands owned or selected by the Alaska Native Claims Settlement Act village corporations for Atgasuk, Barrow. 
and Wainwright would not be available for leasing. 


Under Alternative C, less than 2 percent of the area considered as being high in oil and gas resource potential 
would be made available for leasing. Except for two right-of-way sites to be designated on previously disturbed 
ground near Peard Bay and near Wainwright, permanent oil and gas facilities would be prohibited in and along 
the shore of major bays and lagoons (including islands in those bays and lagoons). Other protective measures 
include applying relevant stipulations and required operating procedures, limiting OHV and airboat use, and 
identifying VRM areas. If Congress were to adopt recommendations in this alternative to create three Wilderness 
Areas, then all oil- and gas-related structures, as well as ice roads, ice pads, and seismic studies would be 
prohibited in those areas. Prior to such Congressional designation, however, ice roads, ice pads, and seismic 
studies could be allowed in the proposed WSA's, if they could be shown not to impact permanent wilderness 
values. Additional protection may be introduced following future site-specific NEPA analysis. 


Preferred Alternative (Map 18): Under the Preferred Alternative. all BLM-administered lands (including 
Federally-owned subsurface) within the Northwest NPR-A Planning Area would be made available for oil and 
gas leasing: however, leasing would be deferred for 10 years on approximately 1,570,000 acres (about 17%) of 
the the Planning Area in the vicinity of Wainwright. Within the lease deferral area, the Preferred Alternative 
would recommend the establishment of a 102,000-acre Kasegaluk Lagoon Special Area. Kasegaluk Lagoon 
would be subject to a no-permanent-surface-occupancy stipulation. Outside the deferral area, additional 
no-surface-occupancy stipulations would be imposed along coastal areas, key rivers, and deep-water lakes. In 
total, these restrictions would apply to approximately 1,515,000 acres, which is about 16 percent of the total 
Planning Area. Stipulations and required operating procedures would provide clearly defined setbacks, 
restrictions (including seasonal restrictions), and guidance for all aspects of oil and gas and related operations. 
These measures would provide protection for important natural resources including water quality, vegetation. 
wetlands, fish and wildlife habitat (including habitat for Threatened and Endangered species), cultural and 
paleontological resources, subsistence uses and access, and scenic and recreation values. The Preferred 
Alternative would identify special study areas for brant and caribou. Multi-year surveys would also be required on 
a Planning Area-wide basis to prevent the taking of spectacled and Steller's eiders, which are listed as threatened 
species under the Endangered Species Act, and for yellow-billed loons. Special restrictions would also be 
imposed on oil and gas development activities within the Colville River Special Area to minimize loss of raptor 
foraging habitat. Other protective measures would include designating the Planning Area as Limited for 
recreational use of off-highway vehicles (OHV's) and identifying Visual Resource Management (VRM) areas 
(Map 23). No WSA's or WSR's would be proposed under this alternative. 


Summary of Impacts: The analyses of the potential impacts of the alternatives (Sections 1V.B, 1V.C, 1V.D, IV.E 
and Section V.B) are based on the scenarios presented in the [AP/EIS (Section IV.A). The analyses assume that 
the stipulations and required operating procedures Section II.C.6) are adopted under each alternative. The 
stipulations and required operating procedures for the Preferred Alternative are presented in Section I1.C.6. The 
analyses also assume compliance with existing laws and regulations. The impacts of the first sale and multiple 
sales under each alternative are summarized below. A comparison of the overall impacts of the first sale and 
multiple sales under each alternative is presented in Appendix 2. 


Impacts are of several general types. Except for overland moves, non-«'l and gas activities generally occur during 
the summer. They commonly are of short duration (e.g.. aircraft flight or landing) and localized (e.g., a research 
or recreational camp). These are unlikely to have more than a short-term and localized impact. 
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Seismic activities, overland moves, and exploratory drilling, all occur during the winter when the ground is frozen 
and snow-covered and many species have migrated out of the area. These activities can briefly impact the species 
that remain through the winter. Their effects can linger into the following summer and longer in the form of 
varied impacts to vegetation and soils, ranging from the compressicn of standing-dead vegetation to crushed 
tussocks and dead or broken shrubs. 


The fall and winter harvest seasons are times when subsistence resources are available well beyond the coastal 
areas and rivers that are accessible during the summer. Winter allows access to an expanded harvest area for 
ungulates and furbearers, which could potentially lead to greater frequency of industry/hunter contact and 
consequent disruption of harvest activities. Winter also is a time when wildlife are exposed to natural 
environmental stresses--limited forage. severe cold, high winds. and compacted snow cover. The effects produced 
by seismic surveying activities on subsistence resources already under environmental stresses (as well as on the 
harvest of these resources) may be more pronounced during winter. 


The greatest impacts are associated with oil and gas development. Placement of gravel drilling pads. roads. 
airstrips, staging areas, and docks and the activities that take place on them, as well as construction of oil and gas 
pipelines, will permanently disturb or destroy soil and vegetation: impound and disturb water, disturb, displace. or 
kill fish and wildlife: risk disturbing or destroying paleontological and cultural (archaeological and historic ) 
resources; and potentially adversely affect subsistence (by affecting species or impeding user access) and 
recreation. The impacts from developing and using these facilities vary among resources. Because the land likely 
to be disturbed is a very small percentage of the 8.8 million surface acres BLM manages in the Planning Area. 
impacts to soil, vegetation, water, and paleontological and cultural resources will almost certainly be negligible to 
minor. Impacts to fish and wildlife and subsistence and recreation extend beyond the immediate vicinity of the 
disturbed ground and, depending on location and protective measures, can be out of proportion with a 
development's small footprint. If a development leads to a crude-oil or refined-fuel spill, particularly one that 
extends beyond a pad. impacts could be more severe. 


Alternative A will have the greatest impact primarily because it would likely lead to the most seismic surveys. 
exploratory drilling. and development. Impacts in most instances woud be sninor. The footprint would be 
unlikely to destroy more than 1,500 acres of soil or vegetation. Individual fish, mammals, and birds would 
probably die or be displaced, but it is likely that few or no populations would be measurably affected. Impacts to 
subsistence and recreation generally would not exceed minor levels. Three potential occurrences could increase 
the level of impact to some resources under Alternative A. One is oil field development in the caribou 
insect-relief area. Development in this area could interfere with caribou movements and have adverse 
reproductive consequences. This in turn could adversely impact subsistence hunters and those dependent on them. 
Secondly, an oil spill could also increase impacts above minor if it occurred in or entered a river delta or 
nearshore area occupied by waterbirds. If development activities were to have effects on a rare or vulnerable 
species, moderate or severe impacts could result. Certain vulnerable bird species (those with declining or with 
small or sensitive populations, including the threatened spectacled eider) could be moderately impacted if 
development occurred where a species was concentrated. Rare plants could be impacted severely if development 
overlapped the area in which such plants exist. 


Alternative B would have slightly less impact than Alternative A. 


Alternative C would have a significantly reduced impact primarily because development is considered unlikely 
under this alternative. If development did occur, however, impacts for some species would still be significantly 
reduced from that anticipated under Alternatives A and B. Areas that would not be available for oil and gas 
leasing include important bird habitat and much of the caribou insect-relief area. 


The Preferred Alternative would have less impact than either Alternative A or Alternative B. Although all 
BLM-administered lands would be made available for leasing as under Alternative A and the level of projected 
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activities would be comparable to that under Alternative B, the stipulations and ROP’s under the Preferred 
Alternative would provide greater protection to resources of concern. 


Impacts from the No Action Alternative would generally be negligible to minor, temporary. and localized. 


The cumulative analysis (Section IV_F.8) discusses the effects that past. present. and reasonably foreseeable 
future actions might have on important resources in the Planning Area and the surrounding area. In addition to the 
potential effects of actions in the Northwest NPR-A Planning Area. the cumulative analysis includes the potential 
effects of activities elsewhere that may affect the important resources of the Northwest NPR-A and surrounding 
areas. The conclusions of the cumulative analyses are summarized below. 


Cumulative impacts to soils, paleontological resources, water resources, water quality, air quality. freshwater and 
marine fish, wild and scenic river values, and visual resources are expected to be minimal, short-term, and or 
localized. Long causeways with inadequate breeches could have measurable, long-term impacts on hydrologic 
conditions; no such causeways are projected for any of the alternatives. Global climate change could alter the 
composition of vegetation species, increasing deciduous shrubs and decreasing sedges and grasses. Activities in 
the Northwest NPR-A are not expected to contribute significantly to greenhouse gas emissions. Opportunities for 
primitive recreation will continue to be reduced by oil and gas activities on the North Slope. Oil and gas activities 
will continue to impact visual resources of the North Slope with long-term impacts related to the long-term 
presence of production pads, support facilities, roads, and pipelines. Over the next 20 to 30 years, the onshore and 
offshore oil industry in and near Prudhoe Bay is expected to decline with a parallel decline in the economic 
indicators within the North Slope region. 


Normal oil and gas activities are expected to cause the loss of «mall numbers of seaducks through disturbance 
effects on survival and productivity. and collisions with structures. However, cumulative effects of North Slope 
oil industry activities (primarily mortality in the unlikely event of a large oil spill) could be substantial for loon 
species, long-tailed ducks, and king and common eiders. Any substantial loss of long-tailed ducks or king or 
common eiders would represent a significant effect. 


Routine oil and gas activities may result in small losses or declines in productivity of spectacled or Steller's 
eiders, but are not likely to cause a significant adverse population effect. However, cumulative effects, 
particularly any substantial losses resulting from an oi! spill, could represent a significant effect. which would 
prevent the populations’ recovery from threatened status. 


North Slope oil and gas development could result in a long-term displacement and/or functional loss of habitat for 
Central Arctic herd (CAH), Teshekpuk Lake herd (TLH), and Western Arctic herd (WAH) of caribou. Oil 
development in the Prudhoe Bay-Kuparuk area may be a cause of an observed shift in CAH calving distribution 
away from its calving range near the oil fields. Calving by TLH caribou may be reduced near the pipeline 
cordors, a potential long-term (several-generation) effect on the distribution of the TLH caribou. The No Action 
Alternative and Alternative C would not allow development in the TLH insect-relief habitat. The alteration of 
tundra habitat in the Prudhoe Bay area has not had any apparent effect on the distribution and abundance of other 
terrestrial mammals, with the possible exception of arctic foxes, which have apparently increased in numbers near 
the oil fields. 


Access to subsistence-hunting areas and subsistence resources, and the use of subsistence resources would change 
if oil development reduces the availability of subsistence resources or alters their distribution patterns. The 
communities of Point Lay, Wainwright, Barrow, Atgasuk, and Nuiqsut would be most affected. Caribou could 
become unavailable, undesirable for use, or experience long-term population and productivity effects for a period 
longer than S years. These effects could chronically disrupt sociocultural systems in the communities that are 
reliant on caribou for subsistence. which would be a significant adverse effect. Effects would be expected to 
disrupt community activities and traditional practices for harvesting, sharing. and processing subsistence 
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resources, but not displace sociocultural institutions, social organization, or sociocultural systems. 
Disproportionate, high adverse effects to the subsistence communities of the North Slope are expected as a result 
of cumulative impacts from oil and gas activities. 
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ACRONYMS, ABBREVIATIONS, AND SYMBOLS 


AAC 
AADT 
ACI 
ACMA 
ACMP 
ACP 
ADEC 
ADF&G 
ADNR 
ADOTPF 
AFP 
AGL 
ANCSA 
ANILCA 
ANS 
ANWR 
AO 
AOGA 
API 

AS 


Alaska Administrative Code 

Annual Average Daily Traffic (count) 

Alaska Consultants, Inc. 

Alaska Coastal Managemeut Act 

Alaska Coastal Management Program 

Arctic Coastal Plain 

Alaska Department of Environmental Conservation 
Alaska Department of Fish and Game 

Alaska Department of Natural Resources 

Alaska Department of Transportation and Public Facilities 
Arctic Foothills Province 

above ground level 

Alaska Native Claims Settlement Act 

Alaska National Interest Lands Conservation Act 
Alaska North Slope 

Arctic National Wildlife Refuge 

Authorized Officer (BLM) 

Alaska Oi! and Gas Association 

American Petroleum Institute 

Alaska Statutes 

Arctic Slope Regional Corporation 

barrel 

billion barrels 

billion cubic feet (of gas) 

Bureau of Land Management (Federal) 

barrels of oi! equivalent 

British Petroleum 

British Petroleum Exploration - Alaska 

Clean Air Act 

Central Arctic herd (of caribou) 
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Comprehensive Environmental Response. Compensation. and Liability Act 
Code of Federal Regulations 
centimeter 

Coastal Management Program 

carbon monoxide 

carbon dioxide 

Corps of Engineers (US Army) 

central production facility 

Colville River Special Area 

Clean Water Act 

Coastal Zone Management 

Coastal Zone Management Act 

decibel 

Distant Early Warning Line (System) 
Department of Defense (also USDOD) 
Ducks Unlimited 

Division of Wildlife Management (North Slope Borough) 
Environmental Assessment 

essential fish habitat 

Environmental Impact Statement 
Executive Order 

extended-reach drilling 

Endangered Species Act 

Federal Register 

Federal Land Policy and Management Act 
foot feet 

Former Used Defense Site 

Fish and Wildlife Service (also USFWS) 
fiscal year 

gallon(s) 

gallons per day 

Geologic Resource Assessment Program 
Geophysical Services, Inc. 

gas to liquid 

hectare(s) 

hexachlorobenzene 
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Integrated Activity Plan 

inch 

Information to Lessees 
International Whaling Commission 
kilometer(s) 

square kilometer(s) 

Kuparuk River Unit 

pound(s) 

lethal dose at which half of the organisms die 
Letter of Authority 

long range aid to navigation 
liquefied natural gas 

million years ago (mega-annum) 
meter(s) 

square meter(s) 

thousand cubic feet (of gas) 
milligram(s) 

milligrams per liter 

mile(s) 


1salhion barrels (of oil) 
million barrels per day (of oil) 
million cubic feet per day (of gas) 
Marine Mammai Protection Act 
Me ‘_magement Service (Federal) 
r son-Stevens Fishery Management and Conservation Act 
tonal Environmental Policy Act 
National Historic Preservation Act 
National Marine Fisheries Service 
nitric oxide 
nitrogen oxides 
nitrogen dioxide 
National Oceanic and Atmospheric Administration 
Naval Ocean Systems Center 
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National Petroleum Reserve-Alaska 

Naval Petroleum Reserves Production Act 
North Slope Borough 

North Slope Management Oversight Group 
Notice to Lessees 

Outer Continental Shelf 
Occupational Safety and Health Act 
Oil-Spill Risk Assessment 

off-mghway vehicle(s) (also OHV's) 
polychloronated bipheny|s 

Naval Petroleum Reserve Number 4 
measure of acidity in water 

Public Law 

particulate matter less than |0 micrometers 
persistent organic pollutants 
parts per billion 

parts per million 

parts per thousand 
Probabilistic Resource Estimates Offshore (model) 
Prevention of Significant Deterioration (Program) 
Research and Monitoring Team 
Record of Decision 

Required Operating Procedure 

Recreation Opportunity Spectrum 
right-of-way 

Resource Management Plan 

Subsistence Advisory Panel 

Science Technical Advisory Panel 
Superfund Amendment and Reauthorization Act 
sulfur dioxide 

Trans-Alaska Pipeline System 
trillion cubic feet (of gas) 
Teshekpuk Lake herd (of caribou) 
University of Alaska, Anchorage 

U.S. Coast Guard 
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USDA U.S. Department of Agnculture 
USDOC U.S. Department of Commerce 
USDOD U.S. Department of Defense (also DOD) 
USDO! U.S. Department of the Internor 
USDOL U.S. Department of Labor 
USEPA U.S. Environmental Protection Agency 
USFWS U.S. Fish and Wildlife Service (also FWS) 
USGS U.S. Geological Survey 
voc volatile orgamc compounds 
VRM Visual Resource Management 
VSM vertical support member 
WAH Western Arctic herd (of carrbou) 
WSA Wilderness Study Area 
WSR Wild and Scemic Rivers 
WSRA Wild and Scemic Rivers Aci 
vd yards) 
yd’ cubic yards 
Y-K Delta Yukon-Kuskokwom Delta 
2 greater than or equal to 
¢ less than or equal to 
greater than more than 
less than 
gm macrograms per cubic meter 
“API API gravity, specific gravity of on! 
* degrees | ahrenhent 





ACRONYMS. ABBREVIATIONS, AND SYMBOLS 2 & . 











Section | 
Introduction 























iT nut iein ss cnasegnndenaoeneabosennncsesedsencbbonshesndssensheeseseqnensenenesansaenens 3 
II 50 ooo os ch acecnnaecomnneanseqsouansnnseensenesnsennenensennnesnenucninnns 3 
TT il dons ne ccoksascnancouamnansetesdbententscsnsaseesesbebnenensneuiannennsthenseeeoncensasenetet 4 
Be ERED GD EEN GU GD DUMMIES FIDOR, . cccccccccccccccccccccccccccccccccccccceccccecccccocceocococed 6 
IIE nacdcacdoceceececcnsectssscovesncccssnessesncessocnccesabconcasnecaneoseconsnecosacsseeesens 7 
1. Administrative History of the National Petroleum Reserve-Alaska .....................000 ccc cceccccceeeeeees 7 
2. Existing and Proposed Special Areas within the Northwest NPR-A Planning Area .......................0005- 7 
3. Nostowest NPR-A Planning Agen BounGasies, .......cccccccccccccccccccscccccccccccssccsccccscccccsccsoscoees 8 
4. Relationship of the [AP/EIS to Past BLM Plans in the Planning Area ......... 2.0.0.0... 0000 c ccc cceeeeeeeeees 9 
5. [AP/EIS Planning Process for Northwest NPR-A. .......... 0.2 ...ccccccceeessseeeeeeeeceeeeeseesseeeeseeeeees 9 
es Mab acccceccccccoccscnsdubasbocsobesseccosedbboceseccesadonbecunednaseecoduadqesncnnasoseescescscesenees 10 























l. INTRODUCTION 


Preview of this Section 


Section I provides important background regarding this Integrated Activity Plan/Environmental Impact Statement 
(IAP/EIS). This section: 


¢ describes the legislative and regulatory authority upon which the IAP/EIS is based; 

* explains why the Bureau of Land Management (BLM) defines the Northwest National Petroleum 
Reserve-Alaska (NPR-A) Planning Area as it does; 

* provides an administrative history of the NPR-A; 

* discusses Special Areas, a designation unique to NPR-A; 

* explains several technicalities about the Northwest Planning Area's boundaries; 

¢ describes the relationship of this document to prior BLM plans; 

¢ describes how this IAP/EIS is being constructed with the help of the public; and 

* — lists the major issues raised during scoping and considered in this IAP/EIS. 


When you have finished reading this section, you will understand the reasons this [AP/EIS is being prepared, 
some of the basics regarding how it is being prepared, and the major issues that the [AP/EIS examines. 


A. PURPOSE AND NEED 


The Bureau of Land Management (BLM) initiated the Northwest National Petroleum Reserve-Alaska (NPR-A, 
also referred to as the Reserve) Integrated Activity Plan/Environmental Impact Statement (IAP/EIS) to determine 
the appropriate multiple-use management of this 8.8-million-acre area consistent with existing statutory direction 
for its management (Map 01 and Map 02). Specifically, the Nava Petroleum Reserves Production Act of 1976 
(NPRPA), as amended, encourages oil and gas leasing in NPR-A while requiring protection of important surface 
resources and uses. To carry out its management responsibilities, BLM 1s addressing three major questions in this 
IAP/EIS. 


1. What lands should BLM offer for oil and gas leasing? 

2. What measures should be developed to protect important surface resources from the impacts of oil and gas 
activities? 

3. Consistent with the existing statutory direction for the area, what non-oil and gas land allocations should 
be considered for this portion of the NPR-A? 
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1. Authority 


Congress authorized “an expeditious program of competitive leasing of oil and gas” in the NPR-A in 1980 (P.L. 
96-514, Dec. 12, 1980). Leases that the BLM issued in 1982 and 1983 have now expired. Federal land in the 
Northwest NPR-A is currently unavailable for leasing because existing National Environmental Policy Act 
(NEPA) documentation is dated and no longer adequate; however, none of the public land in the Northwest 
NPR-A Planning Area is closed, i.c., withdrawn from oil and gas leasing. If BLM decides to undertake renewed 
leasing in the Planning Area, the final [AP/EIS will be the basic NEPA analysis for that authorization. The Record 
of Decision (ROD) will identify those areas that will be made available and unavailable for leasing. 


The BLM is undertaking this IAP/EIS to fulfill the mandates of the President's energy policy and BLM's 
responsibilities to manage these lands under authority of two laws passed in 1976--the Nava Petroleum Reserves 
Production Act (NPRPA) and the Federal Land Policy and Management Act (FLPMA). The President's energy 
policy directs the Secretary of the Interior (the Secretary) to “consider additional environmentally responsible oil 
and gas development, based on sound science and the best available technology, through further lease sales in the 
National Petroleum Reserve-Alaska.” 


The Northwest NPR-A IAP/EIS addresses BLM responsibilities under the NPRPA and FLPMA through a NEPA- 
required process. The document provides the public and government officials an opportunity to take a 
comprehensive look at future management of the area, including the potential for oil and gas leasing and possible 
Wilderness and Wild and Scenic Rivers Act designations. The BLM expects the plan to have a life of 10 to 15 
years, though it may prove suitable for either a shorter or longer period. 


The authority for the management options in the [AP/EIS comes from several statutes, including NEPA, the 
Alaska National Interest Lands Conservation Act (ANILCA), the Wilderness Act, the Wild and Scenic Rivers 
Act, and particularly FLPMA and the NPRPA. Under FLPMA, the Secretary has broad authority to regulate the 
use, occupancy, and development of the public lands and to take whatever action is required to prevent 
unnecessary or undue degradation of the public lands (43 U.S.C. § 1732). 


Under the NPRPA, the Secretary has the authority to conduct oil and gas leasing and development in the 
NPR-A(42 U.S.C. § 6508). The NPRPA also provides that the Secretary “shall assume all responsibilities” for 
“any activities related to the protection of environmental, fish and wildlife, and historical or scenic values” (42 
U.S.C. § 6503(b)). In addition, the NPRPA authorizes the Secretary to “promulgate such rules and regulations as 
he deems necessary and appropriate for the protection of such values within the reserve” (42U.S.C. § 6503(b)). 
The NPRPA, as amended, contains special provisions that apply to any exploration or development activities 
within areas “designated by the Secretary of the Interior containing any significant subsistence, recreational, fish 
and wildlife, or historical or scenic value” (42 U.S.C. § § 6504(b), 6508). Portions of the Teshekpuk Lake and the 
Colville River Special Areas are within the Northwest NPR-A Planning Area. These provisions require that any 
oil and gas exploration or development within a special area “shall be conducted in a manner which will assure 
the maximum protection of such surface resources to the extent consistent with the requirements of |the] Act for 
the exploration of the reserve” (42 U.S.C. § § 6504(b), 6508). Oil and gas activities must include or provide for 
“conditions, restrictions, and prohibitions as the Secretary deems necessary or appropriate to mitigate reasonably 
foreseeable and significantly adverse effects on the surface resources of the NPR-A" (42 U.S.C. § 6508(1)). In 
conducting this [AP/EIS, BLM is fulfilling these statutory mandates. 


This IAP/EIS is consistent with the major goal of the NPRPA, namely helping to meet the total energy needs of 
the Nation by assessing opportunities for oil and gas production on Federal lands in the Northwest NPR-A 
Planning Area while protecting other resources. Because it takes years to find, delineate, and develop a producing 
oil or gasfield in the remote arctic environment, oil and gas leasing is not conducted to meet today's need but to 
meet future needs. 


The U.S. currently imports more than half of its petroleum supply, and the Federal Government projects that the 
proportion of the Nation's oil coming from overseas will continue to climb, approaching two-thirds by 2029. Oil 
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production in the U.S. overall and on Alaska's North Slope declined through 2001 (U.S. Department of Energy. 
2002; Alyeska Pipeline Service Company, 2001, 2002). According to the DOE, importation of foreign oil 
significantly increases this country's trade deficit. Domestic oil production, especially on Federal lands, 
contributes directly to the health of the Nation's economy and to Federal revenues. The oil industry provides jobs, 
many of them high-skill and high-pay jobs. Lease sales, rentals, bonuses, and royalties from Federal oil and gas 
leases contribute to the Federal treasury, as do taxes paid by oil companies and their workers. Oil produced from 
the NPR-A would be transported using excess capacity of the existing Trans-Alaska Pipeline System (TAPS). 
which would be available in the timeframe projected for development of new NPR-A fields. 


In addition to management actions in this IAP/EIS that contribute to ensuring a healthy and productive ecosystem, 
the BLM is engaged in inventory and monitoring to meet that goal. (Appendix A describes ongoing and 
anticipated inventory and monitoring efforts.) For example, BLM has worked with Ducks Unlimited since 1994 
to define the vegetative land cover of the NPR-A and the agency is now linking this habitat information with 
wildlife data compiled by the USDOI, Fish and Wildlife Service (FWS), and the Alaska Department of Fish and 
Game (ADF&G). The BLM has also worked with the U.S. Geological Survey (USGS) since 2001 on two 
projects. One is providing digital infrared imagery of the northeastern part of the Northwest NPR-A Planning 
Area to inventory vegetation health; the other is providing elevation measurements at 5-m increments to a 
precision of no more than 2 m. The BLM is also conveying lands within the Planning Area to Alaska Natives on 
the North Slope through conveyance of Native Allotments to individuals and conveyance of lands to corporations 
as authorized under the Alaska Native Claims Settlement Act (ANCSA). The latter include conveyances to 
Atgasuk corporation, Olgoonik corporation, and Ukpeagvik Inupiat corporation (the ANCSA village corporations 
for Atgasuk, Wainwright, and Barrow) and to the Arctic Slope Regional Corporation (ASRC) (the ANCSA 
corporation for North Slope Alaska Natives). These inventories and conveyances will continue under all 
alternatives considered in this LAP/EIS. 


The Northwest IAP/EIS also fulfills BLM's mandate under Section 1320 of ANILCA, 43 U.S.C. § 1784, 
authorizing the Secretary, at his discretion, to “identify areas in Alaska which he determines are suitable as 
wilderness.” This same provision of ANILCA however, states that public lands in Alaska, including NPR-A, are 
not subject to Section 603 of FLPMA, 43 U.S.C. § 1782. This section requires the completion of Wilderness 
reviews and describes the procedures for managing any lands recommended for Wilderness designation to 
Congress, pending Congressional action. Consequently, this plan identifies specific areas for consideration as 
Wilderness under the discretionary authority of ANILCA Section 1320, and not under FLPMA §603. Under 
Alternative C, BLM would manage lands it identifies for possible recommendation by the Secretary for 
Wilderness designation as Wilderness Study Areas (WSA's), pending Congressional action on the Wilderness 
recommendation. 


Section 1320 of ANILCA also exempted the NPR-A from Section 202 of FLPMA, 43 U.S.C. § 1712. This section 
requires the preparation of land use plans (called Resource Management Plans, or RMP’s) as provided in BLM 
regulations. Because of this exemption, the current [AP/EIS is not an RMP (as most BLM planning efforts are 
called). The statute (FLPMA § 202) and regulations governing the preparation of RMP’s (43 C.F.R. Subpart 1610) 
do not apply to the current planning effort. 


This plan does not address legislative proposals that would authorize hardrock mining or wildlife refuge 
designations or land identification for exchange to Native corporations. For further discussion of these and other 
management actions not addressed in this IAP/EIS, see Section ILG. 
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2. Determining the Boundary of the Planning Area 


Recent oil activities in the Northeast NPR-A have helped to prompt this LAP/EIS and helped to define the 
Northwest NPR-A Planning Area boundaries. Following completion of the Northeast NPR-A LAP/EIS in 1998, 
the BLM held an oil and gas lease sale in 1999, leasing 133 tracts. Oil companies have explored and continue to 
explore for oil on these leased lands. ConocoPhillips Alaska. Inc. has announced promising discoveries on some 
of its Northeast NPR-A leases. In June 2002, oil companies purchased an additional 60 leases in the Northeast 
NPR-A (Map 09). With the recent discoveries of oil in the Northeast NPR-A and the prospect of development in 
that area, lands farther west in the Reserve have become of greater interest for oil exploration. The discoveries 
suggest there is oil potential for certain geological structures in parts of the Northwest NPR-A, particularly near 
the coast as it stretches west-northwest across much of northern Alaska toward Barrow. The BLM has included all 
of the west-northwest-trending coastal lands west of the Northeast NPR-A Planning Area in this [AP/EIS because 
of the assessment that the oil potential is greatest in this portion of the Reserve. If industry extends oil production 
infrastructure into the Northeast NPR-A from current oil fields the cost of developing the small to medium oil 
fields that may exist in the Northwest NPR-A Planning Area declines. 


The growing interest in Alaska's North Slope gas reserves has also helped to prompt this [AP/EIS and to define 
the Planning Area's boundaries. In the past two years, industry, the State of Alaska, and the Federal Government 
have expressed great interest in developing means to transport North Slope gas to market. Industry has invested 
millions of dollars in engineering, environmental, and legal studies for a gas pipeline, and the Federal and State 
Governments have examined ways to encourage and expedite construction. The President's energy policy calls for 
a coordinated effort to expecite construction of a gas pipeline from Alaska to the contiguous 48 states. As a result 
of petroleum exploration and development and companies’ greater interest in gas, BLM has included some lands 
west of Umiat in the Northwest IAP/EIS. While these lands hold prospects for oil, they have relatively greater 
prospects for gas. 


The Northwest NPR-A Planning Area is also configured to consider the surface use issues of the local residents. 
Consequently, the boundaries of the Planning Area encompass lands surrounding Barrow, Atgasuk, and 
Wainwright, three communities in the NPR-A that are west of the Northeast NPR-A Planning Area. The plan 
addresses subsistence resources and access, which are of special interest to local residents. 


Responding to comments received during scoping, BLM has modified its initial proposal for the Planning Area. 
Some commenters suggested that some issues--including Wild and Scenic River (WSR) designation--related to 
the future management of the upper Colville River drainage be addressed as part of a future plan that would look 
at larger parts of the upper Colville River. Consequently, the BLM redefined the southern Northwest NPR-A 
Planning Area boundary to exclude the Awuna River, a major tributary of the Colville River. The BLM will 
address future management of a segment of the Colville River in this LAP/EIS, but will forego examination of the 
uppermost Colville River basin until it plans for the southern NPR-A. 


Defining the Planning Area as it does enables BLM to do a more detailed study of the surface and subsurface 
resources of greatest immediate interest and to plan specifically for the protection of the outstanding surface 
resources in the area. The majority of the lands in the Planning Area are part of the flat and wet lowlands of the 
arctic coastal area. The Planning Area does not extend into the high mountains of the Brooks Range that have a 
very different ecosystem and very different issues than do the lands closer to the coast. The Planning Area also 
excludes uplands identified as the core calving area of the Western Arctic herd (WAH) of caribou, which deserves 
special focus in a plan for the southern NPR-A. Consequently, BLM has limited the scope of the Northwest 
NPR-A IAP/EIS to lands of greatest interest for oil and gas development and lands of local interest rather than all 
of the NPR-A. 
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B. BACKGROUND 


1. Administrative History of the National Petroleum Reserve-Alaska 


In 1923, President Warren G. Harding created the Naval Petroleum Reserve Number 4 in northern Alaska 
(commonly called PET-4) as a defense measure. In an era in which naval armaments around the world regularly 
appeared in newspaper headlines and the U.S. Navy was converting its ships to oil power, the President issued an 
Executive Order (E.0.) establishing PET-4, noting that “the future supply of oil for the Navy is at all times a 
matter of national concern.” He observed that “there are large seepages of petroleum along the Arctic Coast of 
Alaska,” but existing laws to “promote development seem imperfectly applicable in the region because of its 
distance, difficulties, and large expense of development” (E.O. 3797-A, Feb. 27, 1923). The E.0. withdrew the 
lands from the application of the land and mineral laws for six years. The time limit was later deleted. For more 


than half a century after that, the Navy and the U.S. Geological Survey (USGS) explored the region for oil. 


By the mid-1970's, the Navy's dependence on oil was dwarfed by that of the Nation's economy. The oil embargo 
of 1973 magnified this need. There was also a rising environmental consciousness and interest in the variety and 
richness of wildlife and other values in PET-4. Consequently, President Gerald Ford signed the NPRPA to 
develop PET-4 and the other three Naval Petroleum Reserves, but to do so “in a manner consistent with the total 
energy needs of the Nation” (P.L. 94-258, Apr. 5, 1976). 


The NPRPA authorized production of oil from the reserves in the contiguous 48 states. Two of the three 
petroleum reserves in these states are now extensively developed. For example, the Elk Hills, California reserve 
has produced over 1.1 billion barrels of oil, including 17.3 million in 2000. This production level earns it the 
ranking of eleventh largest producer in the U.S. outside Alaska (U.S. Department of Energy, 2001). 


The law transferred management of PET-4 to the Secretary and renamed it the National Petroleum 
Reserve-Alaska and prohibited petroleum production from NPR-A until authorized by Congress. In 1980, 
Congress granted that authorization and directed the Secretary to undertake “an expeditious program of 
competitive leasing of oil and gas” in the Reserve (P.L. 96-514, Dec. 12, 1980). The immediate outcome of the 
authorization was the series of lease sales held by BLM in the early 1980's. 


2. Existing and Proposed Special Areas within the Northwest NPR-A Planning 
Area 


The NPRPA states that any petroleum exploration within: 


areas designated by the Secretary of the Interior containing any significant subsistence, recreational, fish and 
wildlife, or historical or scenic value, shall be conducted in a manner which will assure the maximum 
protection of such surface values to the extent consistent with the requirements of this Act for exploration of 
the reserve (42 U.S.C. § 6504(b)). 


Based on this authority, the Secretary, in 1977, designated three Special Areas. Portions of two of these areas--the 
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Teshekpuk Lake Special Area and the Colville River Special Arca--are within the Planning Area (Map 34 ). The 
Teshekpuk Lake Special Area, the western edge of which 1s in the extreme northeast comer of the Northwest 
NPR-A Planning Area, protects migratory waterfowl! and shorebirds. The Colville River Special Area. a portion 
of which is in the southernmost part of the Planning Area. protects the arctic peregrine falcon, which was an 
endangered species in 1977 (see Section I1LB.1). 


The Special Areas and their resources are the focus of many of the management actions and protective measures 
in the alternatives presented in Section ILC . These Special Areas and their resources are described in Section 
111.B.1 of this LAP/EIS. While none of the alternatives under consideration in the LAP/EIS modifies or eliminates 
any of the existing Special Areas, the Preferred Alternative and Alternative B propose creating a new Special 
Area at Kasegaluk Lagoon, in the extreme western portion of the Planning Area. 


3. Northwest NPR-A Planning Area Boundaries 


The location of the Northwest NPR-A Planning Area in relation to Alaska's North Slope is shown on Map 01 
and the location of the Planning Area in relation to the rest of the NPR-A is shown on Map 02. Of the 9.4 million 
acres within the exterior boundary of the Planning Area, BLM administers 8.8 million acres of surface lands. 
Within the exterior boundary of the Planning Area, BLM administers the rights to 9.1 million acres of Federal oil 
and gas estate. (Note: The 9.1 million acres of Federal oil ownership are not identical to the 9.1 acres of Federal 
gas ownership.) This IAP/EIS offers options for the future management of all BLM-managed surface and 
subsurface estate within the exterior Planning Area boundary. Although the IAP/EIS discusses potential decisions 
to be applied to the “Planning Area.” these decisions do not extend to lands outside BLM's authority. Specifically, 
they do not extend to surface and subsurface estate owned by the North Slope Borough and ANCSA regional or 
village corporations, mostly near Atgasuk, Barrow, and Wainwright; the surface lands within certified Native 
Allotments owned by individuals; or military lands at Point Barrow. The plan does however, explain leasing 
decisions on subsurface mineral estate that underlies some ANCSA village corporation surface estate and Native 
Allotments. The cumulative impacts section of this [AP/EIS (Sec. IV.F) considers cumulative impacts of 
foreseeable activities on these adjacent non-Federal lands. For more information on land status, see 
Section HILC.6.a. 


A few technicalities regarding the boundary of the Planning Area are worth mentioning. 


* Much of the eastern boundary of the Northwest NPR-A IAP/EIS Planning Area is the eastern bank of the 
Ikpikpuk River since the eastern bank of the Ikpikpuk River formed the western boundary of much of the 
adjacent Northeast NPR-A Planning Area. 

* E.O. 3797-A defines NPR-A's boundary along the Colville River as the “highest highwater mark . . . on 
the [western] bank.” The U.S. District Court in Alaska has construed this mark to be “on and along the 
bank at the highest level attained by the waters of the river when they reach and wash the bank without 
overflowing it” (Alaska v U.S.; A78-069 Civ). Thus, the Colville River, its southern bank, and its northern 
bank up to “highest highwater mark” lie outside the Planning Area. 

* The northern boundary of the Planning Area encompasses the bays, lagoons, inlets, and tidal waters 
between NPR-A's outlying islands and the mainland west of the Ikpikpuk River. Inclusion of these 
features is consistent with the U.S. Supreme Court decision in U.S. v Alaska; No. 84, Orig. decided on 
June 19, 1997. In that decision, the Supreme Court determined that the NPR-A included tidally influenced 
waters anc .nat those waters and their submerged lands did not transfer to the State at statehood. 
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4. Relationship of the IAP/EIS to Past BLM Pians in the Planning Area 


The Congress first authorized an oil and gas leasing in the NPR-A in \he Department of the Interior and Related 
Agencies’ Fiscal Year (FY) 1981 Appropriations Act (P.L. 96-514, Dev.12, 1980). To meet the provisions of 
NEPA to conduct lease sales, the BLM completed an Environmental Assessment (EA) of the NPR-A in 1981 and 
an EIS in 1983 (USDOI, BLM. 1983). The 1983 EIS deleted some areas from leasing and recommended 
stipulations, especially in areas with high surface values (see Section II1.B.1 for additional information on the 
1983 EIS). In 1997, BLM began planning for the Northeast NPR-A, including all lands in NPR-A cast of the 
Northwest NPR-A Planning Area. The Northeast NPR-A LAP/EIS culminated in a Record of Decision (ROD) in 
October 1998 that superseded the decisions of the 1983 EIS and included a decision to make 4 million acres 
available for oil and gas leasing. Analogous to the Northeast NPR-A plan, the Northwest NPR-A plan--to be 
adopted at completion of this [AP/EIS--will establish guidelines for future management of the Northwest NPR-A 
Planning Area and will supersede management guidelines developed under the 1983 EIS. 


The NPR-A has been the subject of several studies since its creation more than a quarter century ago. Section 
10Sic) of the NPRPA mandated studies of the resources of the NPR-A, which were published in 1978 and 1979. 
In 1985, the BLM completed separate habitat and mineral evaluations of the Teshekpuk Lake Special Area 
(USDOI, BLM, 1985a, b). Current planning draws from these previous studies and incorporates data from 
research and monitoring conducted since that time. 


5. IAP/EIS Planning Process for Northwest NPR-A 


A Notice of Intent to Plan (Notice) and a Call for Nominations and Comments (Call) that were published in the 
Federal Register on November 15, 2001, launched the current BLM initiative in Northwest NPR-A. The Notice 
and Call asked the public to help the agency identify issues and resources relevant to planning and to any 
potential oil and gas leasing. They also asked oi] companies to identify their areas of interest within the Planning 
Area. 


The draft IAP/EIS was released for public review and comment in January 2003. The public comment period 
ended April 2, 2003. Upon receiving the public's comments, BLM and MMS reviewed and updated the analyses 
as necessary, responded to specific comments, and prepared the final [AP/EIS, identifying a Preferred Alternative. 
The Preferred Alternative is a mix of elements offered under the various alternatives presented in the draft 
IAP/EIS with modifications based on input received during the public review period. For example, the Preferred 
Alternative would make the entire Planning Area available for oil and gas leasing as under Alternative A and 
would adopt many of the stipulations from Alternative C. Additional stipulations and required operating 
procedures (ROP’s) were developed from comments received on the draft [AP/EIS. At least 30 days after release 
of this final [AP/EIS, BLM will issue a Record of Decision (ROD) finalizing its decision on future management 
of the Northwest NPR-A Planning Area. 


Concurrent with the NEPA analysis, BLM, in cooperation with MMS, is analyzing geologic data, including 
massive amounts of seismic data. Should BLM determine in its ROD to hold one or more lease sales, these data 
will assist the Federal Government in designating oil and gas lease tracts and establishing appropriate values for 
acceptable bids. Substantial work on this “tract-evaluation process” would be completed before issuance of the 
ROD, additional analysis would be done after any lease sale to determine the acceptability of bids. 


Additional management actions may be required after issuance of the ROD. For example, creation of a Special 
Area would require action by the Secretary, and establishment of a Wild and Scenic River (WSR) or a Wilderness 
Area would require Congressional action. If the ROD makes lands available for oil and gas leasing, the first sale 
could occur in early summer of 2004. For analysis purposes, the [AP/EIS assumes that all lands the ROD 
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identifies as available for leasing will be offered in this first sale. Readers should bear in mind however, that the 
first sale may offer only part of the lands determined to be available in the ROD. Subsequent sales could offer 
additional tracts for leasing as well as re-offer tracts not leased earlier. The area offered would be within the area 
identified in the ROD as available for leasing. The timing of the second and subsequent sales, if any, would 
depend in part on the response to the first sale and the results of the exploration that would follow. The BLM 
additional sale, the agency will conduct a NEPA analysis, tiering from the L[AP/EIS. If the analysis in the LAP/EIS 
is deemed valid, the NEPA analysis for any second or subsequent sale may require only a determination of NEPA 
adequacy or an EA to support the ROD. If parts of the Planning Area are leased as one outcome of the LAP/EIS. 
additional NEPA analysis will be conducted during the permitting process for the exploration and development 
stages. 


C. ISSUES 


Through a public process, the BLM has sought to define the issues associated with the land allocation and 
resource protection decisions for the Northwest NPR-A (Note: For additional description of BLM's consultation 
and coordination efforts see Section VI ). The BLM has reviewed the concerns and questions raised during public 
scoping and the agency has integrated solutions to many of the issues into elements of the alternatives evaluated 
in this IAP/EIS. In response to comments and suggestions during scoping, BLM also redrew the southern 
boundary of the Planning Area to allow for a more comprehensive look at the future management of the upper 
Colville River basin in a projected Southern NPR-A plan. The major issues addressed in the Northwest NPR-A 
IAPYEIS are listed here. 


* Protection of Biological Resources and Human Uses. A common concern expressed during scoping was 
the impact that oil and gas activities could have on the biological resources and the primitive natural 
values of this area. Local residents are very concerned with these issues relative to their subsistence use 
(see the separate issue point below addressing subsistence). There is also a concern for the protection of 
raptors and migratory waterbirds that find valuable habitat in the Northwest NPR-A. Because of the 
Planning Area's extensive coastline and especially because of the valuable estuarine habitat afforded by its 
many and large bays and lagoons, there is a concern that BLM give careful consideration to potential 
impacts to fish and marine mammals. Commenters were also concerned with the cumulative impacts 
associated with extending oi] and gas activities into the Northwest NPR-A, including the potential for 
development offshore in the Beaufort and Chukchi seas. Finally, some commenters supported, while 
others opposed, identifying Wild and Scenic Rivers and Wilderness Study Areas. 

¢ Protection of Subsistence Resources and Access. North Slope residents urged BLM to carefully consider 
impacts to subsistence resources and access to those resources. They are especially concerned that oil and 
gas activities could affect the caribou, fish, and marine mammal populations that they depend upon for a 
portion of their subsistence. They are worried that oil and gas pipelines or roads may affect caribou 
migration, that oil spills could affect fish or marine mammals, and that shoreline development such as 
docks or causeways could impact marine animal migrations. North Slope residents also urged that neither 
oil and gas developments nor BLM's land use designations restrict their access to subsistence resources 
and their ability to travel between communities. 

* Provision for an Opportunity to Access Oil and Gas Resources in this Remote Area. Some commenters 
expressed concern that BLM's restrictions on activities not be so restrictive as to make oi] and gas 
construction season in the Northwest NPR-A and the logistical problems to reach this area, as remote as it 
is from existing oil and gas infrastructure. 
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ll. ALTERNATIVES 


Preview of this Section 


Section | summanzed the administrative events leading to this Integrated Activity Plan/Environmental Impact 
Statement. Section II provides detail on the alternatives and discusses key mssues in depth This section 


¢ describes the key issues and management decisions addressed mn thes LAP/EIS. 

¢ describes five alternative strategies the BLM may use to manage its lands in the Northwest NPR-A Planning 
Area. 

¢ lists stipulations that would apply to authorized oi! and gas activities after leasing and required operating 
procedures that would apply to oi! and gas activites and other land use authonzations. 

* summarizes the conclusions of the environmental consequences analyses. 

* discusses how Federal laws and regulations and Presidential Executive Orders apply to management 

¢ reviews the issues and management strategies considered. but climinated, from further discussion in the plan. 


management options. the differences im the management options f'! Mrs considering. the ways that each option 
directs onl and gas activities to protect the area's natural resources, the potential impacts that may result under 
each alternative, and the relationships of laws, directives and advisory group recommendations to management of 
the Planning Area 


A. INTRODUCTION 


This section presents the Bureau of Land Management's (BLM’s) alternative management approaches to public 
land in the Northwest Planning Area of the National Petroleum Reserve- Alaska (NPR-A) or Northwest NPR-A 
Planning Area. These alternatives portray a range of actions that BLM could take to manage the Federal surface 
and subsurface resources of the Planning Area consistent with statutory direction for management of the NPR. A 


Before reviewing the vanous management strategies under consideration in these alternatives. readers should be 
aware that some management actions would occur under all alternatives This plan does not alter management 
direction in the Northeast NPR-A Integrated Activity Plan/Enavironmental impact Statement (LAP/EIS) So 
actions authorized by that [AP/EIS for lands east of the Northwest NPR-A Planning Area may continue 
unaffected by this Northwest NPR-A LAP/EIS. In addition, BLM will continue with some activities that are 
already underway in the Northwest NPR-A Planning Area These actions include the following 


¢ Conveying land to individual Alaska Natives and to Native corporations under the Native Allotment Act and 


BY 
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the Alaska Native Claims Settlement Act (ANCSA),. 


* Managing the Planning Arca to maintain the opportunity for a semi-primitive motorized recreation (SPM) 
expenence. The semi-pnimitive motorized classification 1s assigned to lands that offer some opportunity for 
1solapon from human sights and sounds in a predominantly unmodified natural environment. Within an SPM 
atea motorized equipment is allowed and the alternatives will consider a range of off highway vehicle 
(OHV) options. In all alternatives, the Planning Arca will be an extensive recreation management arca 
(ERMA). This designation recognizes that significant public recreation issues and management concerns are 
lumated and that minimal management, consistent with BLM's stewardship responsibilities, is sufficient. 
detailed planning 1s not required: 

¢ Conducting studies, such as inventory and monstonng of resource populations and conditions in cooperation 
with other Federal, State, and North Slope Borough (NSB) resource management agencies. The BLM will 
assess the health of biological resources, the location and significance of other resources, and the 
effectiveness of management policies in protecting those resources. The scope of these studies will reflect 
the level of umpacting actions allowed and the protective ‘neasures imposed under the plan adopted through 
the Northwest NPR-A LAPYEIS. For a general description of the anticipated inventory and monitoring 
program see Appendix |. 

* Appendix 16 contains a proposed list of species that BLM plans to identify as sensitive pursuant to BLM 
Manual Section 6840. The BLM will manage al! permitted activities to ensure that actions requiring 
authorization or approval by the BLM are consistent with the conservation needs of special status species 
and do not contribute to the need to “list” any of them. erther under the provisions of the Endangered Species 
Act of 1973, as amended, or other provisions of this policy. 


B. ADDRESSING KEY ISSUES AND MANAGEMENT DECISIONS 


Each alternative includes management actions and mitigation measures that broadly apply to the Northwest 
NPR-A Planning Area. For example, there are stipulations and required operating procedures addressing waste 
prevention, handling. and disposal, spill prevention and response, potential impacts from oil and gas exploration 
and development. protection of subsistence activities, and protection of vegetation, raptors, and cultural and 
paleontological resources This [AP/EIS also includes land allocation decisions and stipulations and required 
operating procedures specific to portions of the Planning Area In part, these decisions, stipulations, and required 
operating procedures address some of the issues raised by the public during scoping as well as decisions BLM 1s 
directed to address in land management plans These area-specific issues and management decisions are explained 
below 


1. impacts on Estuarine Habitat from Oil and Gas Activity 


Rich nutnents and abundant food sources make the coastal bays and lagoons within the NPR-A an important 
habitat for berds. fish, and marine mammals These waterbodies are especially important for birds during molting. 
when they are unable to fly and particularly vulnerable to environmental disturbances and natural predators. In 
addition, tens of thousands of swans, joons, and other waterfow! reside on these waters in late August as they 
prepare for thew long fall migration Seals and marine fish feed in the nch waters of the lagoons and bays. 
Migratory fish (those spending part of their lives in saltwater but overwintering and spawning in freshwater) also 
use these waters during thew seasonal migrations Finally. subsistence users fish these waters and travel these 
waterways between home villages and hunting and fishing camps Consequently, it 1s important to avoid 
contamination of these waters by fuel or crude oi! or other activities that would affect bird habitat, marine or 
migratory fish, marine mammals, or the ability of subsistence users to fruitfully utilize these waters. 


For purposes of this [AP/EIS. the estuarine area includes the waters and shores of six major bays and 
lagoons--Kasegaluk Lagoon, the lowest portion of the Kak River system, Peard Bay, Elson Lagoon, Dease Inlet, 
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and Admiralty Bay--as well as those of smaller bays and lagoons east of Point Barrow that the U.S. Supreme 
Court in U.S. v. Alaska No. 84 confirmed on June 19, 1997 were within NPR-A (Map 10). This IAP/EIS 
considers a number of protective measures, including making Kasegaluk Lagoon unavailable for leasing, 
deferring leasing in Peard Bay for 10 years, providing setbacks from shoreline and seasonal restriction for 
exploratory drilling in all of the remaining waters, and prohibiting permanent oil and gas facilities within 3/4 mi 
seaward of the shorelines of all of these bays and lagoons. 


2. Impacts on Deep-Water Lakes Habitat from Oil and Gas Activity 


Deep-water lakes provide critical habitat for overwintering fish. During the arctic winter, fresh water may freeze 
to 7 feet (ft) deep, eliminating all free water in shallow lakes and ponds while greatly reducing the unfrozen areas 
of deeper lakes. The bacterial decomposition in the lake sediments outstrips the limited oxygen production of 
algae and other plants, so the dissolved oxygen may be depleted to the extent that fish are not able to survive. 
Consequently, it is important to protect the habitat that deeper lakes provide. Lakes on BLM-administered lands 
in the Planning Area that are at least 4 meters (m) (about 12 ft) deep are identified on Map 11 . While it is known 
that deep lakes furnish overwintering fish habitat, it is not known whether all the lakes identified on this map 
actually contain fish in winter. 


Alternatives in this plan strive to protect the deep-water lakes from fuel and crude oil spills and to preserve fish 

habitat. Some alternatives prohibit oil and gas leasing under these lakes, bar permanent oil and gas facilities on 

the surface or near the shore of the lakes, ban or limit winter water withdrawals, or indicate that such restrictions 
may be imposed following site-specific analysis. 


3. impacts on Rivers and Riparian Habitat from Oil and Gas Activity 


The rivers of the Northwest NPR-A Planning Area and the associated riparian areas provide transportation 
corridors for both animals and humans. The rivers and riparian areas also provide seasonal or year-round habitat 
and homes for animals and humans, respectively (see Map 86 for key streams). The streams are vital migration 
banks of many rivers provides an important habitat for several terrestrial and avian species. In summer, the rivers 
are also the primary channels of transport for the local residents who boat to subsistence areas and camp along 
their banks. Consequently, this [AP/EIS identifies a range of alternatives protecting these waters, such as making 
identified rivers unavailable for oil and gas leasing and restricting development along their banks. In addition, 
some of these rivers would be proposed for designation as segments of the National Wild and Scenic River 
(WSR) System under some alternatives. 


4. impacts on Caribou Movement and Migration Patterns from Oil and Gas 
Activity 


Lands between the Ikpikpuk River (on the Planning Area's eastern boundary) and Dease Inlet and Admiralty Bay 
provide important insect-relief areas for caribou from late June to mid-August. Harassment by insects reduces 
caribou foraging efficiency and increases physiological stress. The caribou coastal insect-relief area (Map 91) 
provides caribou with breezes that hinder insects from concentrating and alighting. To minimize restriction or 
disruption of caribou movement in this area during the critical summer months, this LAP/EIS considers a range of 
protective measures including making the insect-relief area unavailable for leasing, imposing restrictions on air 
traffic from late June to late July, and requiring that permanent oil field facilities be laid out to avoid impairing 
caribou movement. 
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5. Loss of Raptor Nesting and Foraging Habitat from Oil and Gas Activity 


Raptors, including the arctic peregrine falcon, gyrfalcon, and rough-legged hawk, inhabit the cliffs rising above 
portions of the Colville and Ikpikpuk rivers. The arctic peregrine falcon was on the list of endangered species 
from 1970 to 1984 and on the list of threatened species from 1984 to its removal in 1994. Although some 
gytfalcon remain year-round if sufficient prey is present, most raptors of the Northwest NPR-A visit the area only 
in the summer to hatch and raise young. To protect the nesting raptors, this IAP/EIS considers protective 
measures, including height restrictions for aircraft flying above nests, seasonal traffic and camping restrictions, 
and surface occupancy setbacks of 1/2 to 2 miles (mi) along portions of the Colville and Ikpikpuk rivers (Map 
92). 


6. Loss or Alteration of Nesting and Brood-Rearing Habitat of Yellow-Billed 
Loon, Red-Throated Loon, Brant, Spectacied Eider, Steller’s Eider, Common 
Eider, and King Eider from Oil and Gas Activity 


Seven species of waterbirds are of special concern within the Planning Area: the yellow-billed loon, red-throated 
loon, brant, spectacled eider, Steller's eider, common eider, and king eider. The Planning Area is also important 
for uncommon yellow-billed loons and red-throated loons. Both species nest at relatively high-density nesting 
areas between the northern Ikpikpuk River and Admiralty Bay (Map 37). Recent surveys have shown 
non-significant and significant declining trends for yellow-billed and red-throated loons, respectively. Brant 
declined in the 1960's and remain below the population objectives set by the Pacific Flyway Council. Brant 
nesting colonies are concentrated in the northern Planning Area surrounding Dease Inlet, with a few substantial 
colonies well to the east and west of this area (Map 40). Brood-rearing and/or molting occur in areas east of the 
inlet mouth, in western Smith Bay, and farther east. Spectacled and Steller's eiders are listed as threatened under 
the Endangered Species Act. Spectacled eiders nest at relatively high density south of Barrow and several areas to 
the southwest (Map 62); their coastal plain population is declining at a non-significant rate. Sightings of Steller's 
eiders generally are scattered widely over the coastal plain west of the Colville River (Map 63 ), although a 
recurrent nesting area is located south of Barrow. Common and king eiders experienced over 50 percent declines 
from 1976 to 1996. Recent surveys have shown a non-significant upward trend for the king eider. Common eiders 
nest on barrier islands along the northern boundary of the Planning Area (Map 44) while relatively high densities 
of king eiders are located in the central portion of the Planning Area (Map 43). 


This IAP/EIS considers a range of protections that include making important habitat areas (Map 90) unavailable 
for oil and gas leasing and/or establishing setbacks around identified nest sites and brood-rearing areas. 


7. Loss of Paleontological and Cultural Resources from Oil and Gas 
Development 


The vast majority of the Planning Area has not had ground-disturbing activities that can endanger paleontological 
and cultural (pre-historic and historic archaeological) resources. It also has not had extensive investigations of its 
paleontological and cultural resources. However, the Planning Area may hold valuable evidence of natural and 
human history. Ocean Point in Northeast NPR-A has yielded fossils of the northernmost dinosaurs. Fossils of Ice 
Age camels, mammoths, and other extinct mammals have surfaced within the Planning Area. Ancient 
archaeological finds on the North Slope bear relevance to the earliest humans in North America. Paleontological 
and cultural resources are most likely to be exposed and discovered along the major rivers that cut their way 
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through the Planning Area (Map 87). Consequently, this L[AP/EIS protects paleontological and cultural resources 
through a number of means, such as restricting development along the Meade and Chipp rivers and along the Kuk 
and Ikpikpuk rivers and their major tributaries, or making these areas unavailable for leasing. 


8. impacts to Subsistence from Oil and Gas Activity 


Subsistence hunting, fishing, and gathering is important to North Slope residents, both for the food these activities 
provide and for the cultural values they help maintain and transmit from generation to generation. While 
subsistence activities occur throughout the Planning Area, they are most intense along major rivers (Map 85), 
where many residents have established cabins and campsites. To continue their subsistence way of life, residents 
require continued use of these cabins and campsites. In addition to surface use restrictions on oil and gas activities 
around the most heavily utilized rivers as proposed by some alternatives, BLM would be able to protect these 
cabins Und camps from oil and gas activities at the site-specific authorization stage. Alternatives in this [AP/EIS 
ensure that subsistence users’ concerns are addressed by mandating a consultative process with North Slope 
communities, the NSB, and a Subsistence Advisory Panel. 


9. Leasing of Split Estate Lands 


More than 330,000 acres of Federal subsurface estate lies beneath lands conveyed to or selected by the ANCSA 
village corporations of Atgasuk, Barrow, and Wainwright (see Map 05). While the oil and gas resources under 
these lands belong to the Federal Government, extracting the resources may require access to Native corporation 
surface lands. This [AP/EIS includes an alternative that would make split-estate lands unavailable for leasing as 
well as alternatives that would make split-estate lands available. The Native corporation could negotiate specific 
use and resource-damage agreements with the lessee or operator, BLM would not enforce these agreements. 


10. Wilderness and Special Area Designations 


The BLM has identified three portions of the Planning Area for possible designation by Congress as Wilderness 
under the Wilderness Act - the Mountains, Foothills, and Kasegaluk Lagoon. The areas are depicted on Map 12. 
The three areas possess the values identified in the Act to qualify for Wilderness: they are primarily affected by 
the forces of nature; they comprise at least 5,000 acres of contiguous roadless public land; and they offer 
opportunities for solitude or primitive and unconfined recreation. The Mountains Assessment Unit features good 
hiking and scenic vistas in high terrain. The Foothills Assessment Unit offers fewer opportunities for primitive 
recreation than the Mountains unit, but furnishes better access to water. The Kasegaluk Lagoon Assessment Unit 
offers primitive recreation experience, including kayak and small boat paddling along the coast. To protect the 
Wilderness values of these lands, this [AP/EIS considers an alternative that recommends designating the three 
areas as Wilderness. If the Record of Decision (ROD) for this [AP/EIS were to name the areas as Wilderness 
Study Areas (WSA's), BLM would manage the lands to ensure that their Wilderness characteristics are not 
impaired. Congress would subsequently determine whether the areas would receive Wilderness designation. If 
such protection is extended to these lands, BLM would cease authorizing any activity that is not consistent with 
their Wilderness values. If Congress were to determine that the lands should not be designated as Wilderness, 
BLM would manage them according to their remaining determinations, as presented in this I[AP/E\S. 


The Naval Petroleum Reserves Production Act of 1976 (NPRPA) authorized the Secretary of the Interior to 
designate areas in NPR-A “containing any significant subsistence, recreational, fish and wildlife, historical, or 
scenic value.” The government is to “assure the maximum protection of such surface values to the extent 
consistent with the requirements of this Act for exploration of the reserve.” The western edge of the Teshekpuk 
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Lake Special Area is in the extreme northeast corner of the Northwest NPR-A Planning Area, and a portion of the 
Colville River Special Area is in the southernmost part of the Planning Area. 


In addition to possessing Wilderness values, the Kasegaluk Lagoon also possesses values that make it worthy of 
consideration as a Special Area. In addition to the recreation opportunities described above, the Kasegaluk 
Lagoon area is also rich in wildlife, including migratory birds and marine mammals, and features marine tidal 
flats, which are rare on the North Slope. This IAP/EIS considers several protective strategies for the Kasegaluk 
Lagoon area including designation as a special area. 


The alternatives in this IAP/EIS also recognize the significance of the resources in the existing Special Areas 
through a variety of potential protective measures, including making important habitats in these areas unavailable 
for oil and gas leasing. Under the alternatives that would make these areas available for leasing, the resources that 
were important in justifying the designation of the existing areas would receive protection through lease 
stipulations and other protective measures. 


The BLM's 1983 EIS identified three Special Management Zones within the Planning Area. The alternatives 
below contain stipulations and required operating procedures (ROP’s) designed to provide protection for the 
resources of these areas without having to reestablish another category of management area. 


Neither Wilderness Study Area (WSA) designation nor Secretarial designation of a Special Area would preclude 
subsistence use or inter-village travel in a designated area. 


11. Wild and Scenic River Designations 


Section 5(d)(1) of the Wild and Scenic Rivers Act (WSRA) requires BLM to evaluate rivers for potential addition 
to the Nation's Wild and Scenic Rivers (WSR) System. Through comments received during scoping and 
examination of existing records, BLM has identified 22 streams (Table [11-38 and Map 13) in the Planning Area 
as eligible, i.c., meeting the minimum requirement for designation as a “wild” or “scenic” river. These rivers are 
free flowing and have at least one “outstandingly remarkable value” (ORV). Subsistence resources and use, 
fisheries, wildlife, and cultural resources are the values that are found on some or all of the 22 rivers. 


This LAP/EIS offers a range of means to protect these values. The alternatives include recommending the Colville 
River for “wild” status and the 21 other rivers for “scenic” WSR designation. The eligibility and suitability of 
potential additions to the National Wild and Scenic River System are based on values described in Section 
I11.C.10. The BLM has identified the appropriate classification for all but the Colville as “scenic” because of the 
level of development (mainly subsistence cabins and camps), though this does not mean that scenery is an 

ingly remarkable value (ORV) of these rivers. In fact, none of the eligible rivers in the Planning Area has 
scenery as an ORV. 


Both “wild” and “scenic” designations allow some activities and development in the river corridors if the 
activities do not directly and adversely impact the values for which the river was designated. Activities would be 
compatible within a specific “scenic” WSR if they would not impair the subsistence, fisheries, wildlife, or cultural 
resources associated with the river. The “scenic” designation is compatible with the existence of subsistence-use 
cabins and some oil and gas activities. Seismic work, ice roads and ice pads, pipelines, and roads may be found 
compatible with * scenic” river designation, provided they could be conducted while protecting the river's 
remarkable values. Except for permanent roads, the same oil and gas activities may be designed to 
be compatible with “wild” river designation. Permanent structures, including subsistence-use cabins, would not be 
ible with “wild” river designation. Activities authorized along the Colville River would have to be 
compatible with its subsistence, recreational, wildlife, fisheries, and cultural resource values and with the WSRA's 
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mandate that “wild” rivers be managed to preserve “vestiges of primitive America.” If the ROD for the LAP/EIS 
were to recommend the designation of aay WSR, BLM would complete a comprehensive river management plan 
that would further define the outstandingly remarkable values and the measures necessary to protect them. A 
determination of suitability is carried forward as a recommendation for WSR designation to the Secretary of the 
Interior. The Secretary can forward the recommendation to the President and Congress or change the 
recommendation. Congress designates which, if any, of the recommended rivers actually become part of the 
Nation's WSR System. 


Consideration of the Colville River in this plan requires some explanation. The Colville River is not within the 
Planning Area; both the riverbed and its northern bank up to the highest high water mark have been conveyed 
from Federal ownership. However, a corridor of land bordering the Colville that is necessary for rivers designated 
under the WSRA would encompass public lands in the Planning Area. The positions of the non-Federal owners of 
lands in any future Colville WSR corridor regarding WSR designation of the Colville will be critical to BLM's 
decision on the Colville River's suitability as a WSR. 


12. Travel Management 


Travel across the roadless Northwest NPR-A Planning Area is important for subsistence hunting and fishing and 
intervillage communication and exchange. Other uses, such as recreational use, are currently very rare and are not 
anticipated to increase substantially in the near future. The Federal Land Policy and Management Act (FLPMA) 
requires BLM to prevent “unnecessary and undue degradation” of public lands (43 U.S.C. 1732). To protect 
resources, BLM is required to designate all public lands as “open,” “limited,” or “closed” to certain off-highway 
vehicle (OHV) use (E.0. 11644 and 43 CFR 8340). Limitations on OHV use do not apply to subsistence uses or 
to uses granted an authorization by BLM. The OHV designations for the alternatives offer a range of seasonal, 
type, and area limitations on OHV's. Alternatively, designations could also open the entire area with no 
restrictions. To offer additional summer protections to the wet and vulnerable lands in the northern part of the 


13. Protection of Visual Resources 


To help guide its management of public lands, BLM identifies its visual resource management strategy as part of 
land use planning. The Visual Resource Management (VRM) classes, established to be consistent with other 
management objectives, provide general guidance on how much alteration of the existing view is permissible. The 
VRM classes I through IV allow for a range of levels of alteration. Class I provides for only ecological changes to 
the view. Classes II and III allow human changes that draw varying amounts of attention. Class IV allows human 
changes that can be a dominant feature of the landscape, though they should repeat the form, line, color, and 
texture of the landscape (for additional information on VRM classification see Appendix 3). 


The VRM classifications considered in this IAP/EIS emphasize protection of lands that would be recommended 
to Congress for Wilderness designation (recommended as VRM I) and key travel routes along bays, lagoons, and 
rivers (typically classified as VRM II or III, though the Colville River is classified as VRM I in one alternative). 
The remainder 0° .he Planning Area is classified as VRM III or I'V in the alternatives. The alternatives also vary 
(from 1/2 to 5 mi) in how far the visual management objective would apply from the shores of the bays and 
lagoons or from the river banks. However, the management objective would not extend beyond the viewshed, 
which can be limited by land features. For depictions of VRM objectives by alternative see Map 21, Map 22, and 
Map 24. 


14. Wildland Fires 
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Wildland fires are rare in NPR-A, but they are ecologically desirable throughout the Planning Area. While BLM 
may suppress wildland fires to protect site-specific values under all alternatives, the agency will otherwise not 
fight wildland fires. Lightning is the most likely cause of wildland fires. The BLM may use prescribed burns to 
retardant use after it has examined the situation through a Wildland Fire Situation Analysis. Appropriate fire 
management response is included under each alternative. 


15. Wetlands and Floodpiains Protection 


Wetlands and floodplains are sensitive and biologically valuable habitats. Executive Orders 11988 and 11990 


Protective measures to minimize impacts to floodplains and wetlands are idenitifed during the environmental 
review and may become requirements of the permit. 


16. Threatened and Endangered Species 


The bowhead whale, spectacled eider, and Steller's eider may occur near areas that could be affected by oil and 
gas development in Northwest NPR-A. The bowhead whale is listed as an endangered species under the 
Endangered Species Act, while the two eider species are listed as threatened. The BLM has informally consulted 
with NOAA Fisheries (formerly NMFS), who indicate that only negligible effects on bowhead whales will occur 
under any of the alternatives evaluated in this document (Appendix 10). Consultation with the Fish and Wildlife 
Service (FWS) continues. 


C. ALTERNATIVES 


The following descriptions of the alternatives provide a general picture of how BLM could manage its lands in the 
Northwest NPR-A Planning Area. The alternatives are composed of land allocation decisions summarized in 


Table 11-01, and a set of oil- and gas-related stipulations and required operating procedures (ROP’s) described in 
Section I1.C.6 and Table 11-02 and Table 11-03 . The stipulations and ROP’s for each alternative indicate where, 
when, and under what conditions oil and gas activities may or may not occur in the Planning Area under that 
alternative. The stipulations adopted as part of this LAP/EIS will be included on any oil and gas leases authorized 
in the Record of Decision (ROD). Oil and gas activities authorized through this [AP/EIS would also be subject to 
additional protective measures. The BLM lease offer form (AK 3130-1, March 2002; Appendix 8) includes lease 
terms. The agency may also place additional conditions or stipulations on subsequent oil and gas authorizations 
based on the specifics of the applicant's proposal and the resources and uses of the lands potentially affected by 
the proposal as analyzed through a site-specific National Environmental Policy Act (NEPA) decision-making 
process. Any variance from these procedures would only be approved following appropriate NEPA analysis. The 
Information to Lessees (ITL) in Appendix 4 provides a list of laws and regulations that places additional 
requirements on oil and gas exploration and development activities in the NPR-A. The analyses assume that 
authorized activities in the Northwest NPR-A will comply with all applicable Federal, State, and local 
requirements. 


The stipulations in this IAP/EIS are specifically intended to be lease stipulations related to oil and gas 
development. The ROP’s developed in this LAP/EIS, while focused on oil- and gas-related activities, have broader 
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applicability and, where relevant, would be requirements of non-oil and gas activities as well. For information on 
the standardized stipulations that the BLM currently imposes on non-oil and gas authorizations in the Northwest 
NPR-A, see Appendix 13. 


No Preferred Alternative was identified in the Draft [AP/EIS. Rather, the BLM decided to present a set of 
alternatives for public review and comment and to develop a Preferred Alternative after receiving comments from 
the public. The description of the Preferred Alternative is in Section I1.C.5 . The stipulations and ROP’s for the 
Preferred Alternative are presented in Section I1.C.6 and Table [1-03. The analysis of the potential environmental 
consequences of activities under the Preferred Alternative is presented in Section V.B. How the Preferred 
Alternative was developed is summarized in Section VLD . 


Note that equally promising oil prospects are not evenly distributed through the Planning Area. However, for 
purposes of this [AP/EIS, oil potential is assumed to be uniformly distributed within the areas of high oil and gas 
potential. The projected oil reserves that might be leased under each alternative, as presented in Section IV.A.. 
Table IV-04, and Table [V-08, do not change proportionately with the total acres that would be made available for 
leasing. 


1. No Action 


The No Action alternative (Map 14) reflects current BLM management of the Planning Area and a decision BLM 
has made that the 1983 EIS for leasing in NPR-A is inadequate for renewed oil and gas leasing in the Northwest 
NPR-A. Under this alternative, no new oil and gas leasing would occur; no new designations such as Special 
Areas, Wilderness Areas, or Wild and Scenic Rivers would be proposed; no VRM classifications or OHV 
designations would be made; and no rights-of-way would be designated. Stipulations listed in the 1983 oil and gas 
leasing EIS for the NPR-A apply to this No Action Alternative. However, because oil and gas leasing does not 
occur under this alternative, neither the stipulations from the 1983 EIS nor the three coastal Special Management 
Zones in that EIS has practical effect. The stipulations and ROP’s relevant to waste prevention, handling and 
disposal, and spills, and overland moves and seismic work listed for Alternative C generally reflect the 
stipulations BLM commonly attaches to permits for seismic survey activities in the Northwest NPR-A Planning 
Area. The agency would generally continue to impose these restrictions if management chooses to adopt the No 
Action Alternative. 


2. Alternative A 


Alternative A would make all BLM-administered lands in the Planning Area available =. as leasing (Map 
15). Under this alternative, no Special Areas, Wilderness Study Areas, or Wild and Scenic Rivers would be 
proposed. The entire Planning Area would be open to recreational OHV use. Protective measures include 


applying stipulations listed in Section I1.C.6 and identifying VRM management areas. Additional protection may 
be introduced following future additional NEPA analysis on specific activities. 


3. Alternative B 


Alternative B would make 96 percent of the BLM-administered lands in the Planning Area (100 percent of the 
area of high oil and gas potential) available for oil and gas leasing (Map 16). The proposed Kasegaluk Lagoon 
Special Area would not be available for leasing and no permanent oil and gas facilities would be allowed either in 
the Special Area or, excepting two rights-of-way to be designated near Peard Bay and near Wainwright (Map 17), 
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in and along the shores of the coastal bays and lagoons (including islands in those bays and lagoons) identified on 
Map 10. Stipulations and required operating procedures described in Section [1.C.6 further restrict the placement 
of permanent oil and gas facilities around lakes, rivers, and important habitat. Offshore exploratory drilling would 
only be allowed in winter in the coastal bays and lagoons from bottom-fast ice pads, natural islands, and 
procedures listed in Section [1.C.6 , recommending the Kasegaluk Lagoon area be designated a Special Area, 
future additional NEPA analysis on specific activities. 


4. Alternative C 


Alternative C would make 47 percent of the BLM-administered lands in the Planning Area available for oil and 
gas leasing while emphasizing protection of specific surface resources through barring lease sales or excluding 
permanent oil and gas facilities, or both, in potentially sensitive areas (Map 19). Areas withheld from ieasing 
would include those valued for their estuarine, deep-water lakes, and river and riparian habitat, caribou movement 
and migration habitat, raptor nesting and foraging habitat; and brant, loon, and eider nesting and brood rearing 
habitat. Additional areas to be withheld from leasing would include cultural and paleontological resource areas, 
subsistence cabin and camping areas; three proposed Wilderness Study Areas; and one proposed Wild River and 
21 proposed Scenic River corridors. Further, under this alternative, Federal subsurface oil and gas that happens to 
be located below surface lands owned or selected by the ANCSA village corporations for Atqasuk, Barrow, and 
Wainwnght would not be available for leasing. 


Under Alternative C, less than 2 percent of the area considered as being high in oil and gas resource potential 
would be made available for leasing. Except for two rights-of-way to be designated on previously disturbed 
ground near Peard Bay and near Wainwright, permanent oil and gas facilities would be prohibited in and along 
the shores of major bays and lagoons (including islands in those bays and lagoons) west of Point Barrow and all 
bays and lagoons east of Point Barrow. Protective measures include applying relevant restrictions described in 
Section I1.C.6 , recommending three areas for Wilderness designation under the Wilderness Act and 22 rivers 
under the Wild and Scenic Rivers Act, limiting OHV and airboat use, and identifying VRM management areas. 


If Congress adopts recommendations in this alternative to create three Wilderness Areas, all oil- and gas-related 
structures, temporary or permanent, as well as ice roads, ice pads, and seismic studies would be prohibited in 
those areas. Before such Congressional designation however, ice roads, ice pads, and seismic studies could be 
allowed in the proposed Wilderness Study Areas, if they could be shown to not cause any permanent impact on 
wilderness values. Additional protection may be introduced following future additional NEPA analysis on 


5. Preferred Alternative 


Under the Preferred Alternative, all BLM-administered lands within un- North st NPR-A Planning Area would 
be made available for oil and gas leasing (Map 18); however, leasing would be deferred for 10 years on 
approximately 1,570,000 acres (about 17%) of the Planning Area in the vicinity of Wainwright. Within the 
deferral area, Kasegaluk Lagoon would be subject to a no-surface-occupancy stipulation. Outside the deferral 
area, additional no-surface-occupancy stipulations would be imposed along coastal areas, key rivers and deep 
water lakes. In total, these restrictions would apply to approximately 1,515,000 acres, which is about 16 percent 
of the total Planning Area. Stipulations and required operating procedures (ROP’s) would provide clearly defined 
setbacks, restrictions (including seasonal restrictions) and guidance for all aspects of oil and gas and related 
operations (Section I1.C.6 and Table 11-03). Additional site-specific/activity-specific prohibitions and restrictions 
would be provided to protect important natural resources including water quality, vegetation, wetlands, fish and 
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wildlife habitat (including habitat for threatened and endangered species). cultural and paleontological resources. 
surface and the Federal Government owns the subsurface will be available for leasing. If these lands are leased, 
the Native corporation could negotiate specific use and resource-damage agreements with the lessee or operator. 


To protect water quality, spawning, rearing and over-wintering habitat for fish, and to minimize impacts to 
subsistence activities, the Preferred Alternative would impose restnctons on the establishment of permanent or 
temporary facilities on all deep wateriakes (lakes with depths greater than 7 ft) and prohibit permanent facilities 
within % mi of such lakes. Similarly, no permanent facilities would be permitted in the streambeds of rivers. In 
addition, a no-permanent-surface-cccupancy setback of 42 mi would be imposed on all major rivers (measured 
from the centerline of the river as determined by current hydrology at the time of application). Along rivers or 
niver segments where subsistence concerns have been raised, no-permanent-surface-occupancy setbacks increase 
to % mi. Along the Colville and the upper Ikpikpuk rivers, a 1-mi setback for no surface occupancy would be 


imposed to protect important raptor habitat. 


Along the entire coastal area of the Planning Area, permanent oi! and gas facilities to support exploration and 
development activities would be located % mi inland from the coastline to the extent practicable. When 
technological limitations, economics, logistics or other factors require that a facility be located within % mi inland 
of the coast, the practicality of locating the facility at previously occupied sites such as the former Cape Simpson, 
Peard Bay, or Wainwright DEW-line sites would be considered. Use of existing sites within % mi of the coastline 
would also be acceptable where it 1s demonstrated that use of such sites would reduce impacts to shorelines or 
otherwise be environmentally preferable. All lessees/permittees involved in activities in the immediate area would 
be required to coordinate the use of sites with all other prospective users. 


allow oil and gas exploration activities to take place only between October 15 and May 15 of each year. Special 
supulations would be imposed for exploration and development, including a setback % mi from shoreline seaward 
and around natural islands (excluding the barrier islands) where no development could occur on or under the 
water. When permanent facilities are allowed, standards that would have to be met before authorization would be 
granted for permanent facilities within the setback area would be intentionally set high, with the burden of proof 
resting with the lessee to demonstrate that approval by BLM is warranted. These standards address specific 
concerns raised by the North Slope Borough, local communities and residents about: conflicts between oil and gas 
activities and seasonal concentrations of fish, wildlife, and waterfow! that frequent the area; associated 
subsistence uses and access on these important water bodies, navigation hazards, spill response capabilities. 


Multi-year surveys would also be required on a Planning Area-wide basis to prevent the taking of spectacled and 
Steller's eiders, which are listed as threatened species under the Endangered Species Act, and for yellow-billed 
loons, a BLM-designated sensitive species (Appendix 16). The Preferred Alternative woutd identify special study 
areas for brant and caribou where multi-year studies would be required before the authonzation of development 
activities (Map 18). Within the brant study area, studies would be directed at preventing the loss or alteration of 
habitat or disturbance of nesting and brood-rearing areas as a result of oi! and gas activities. Within the caribou 
study area, the focus would be on avoiding conflicts with caribou movement through insect-relief habitat. Special 
restnctions would also be imposed on oil- and gas-development activities within the Colville River Special Area 
to minimize loss of raptor foraging habitat. 


Within the lease deferral area, the Preferred Alternative would recommend the establishment of a 102,000-acre 
Kasegaluk Lagoon Special Area (Map 18). The proposed special area includes the Lagoon and extends | mi 
inland, it would recognize this outstanding example of a barner island/lagoon complex along with its wide vanety 
of fish and wildlife resources. Authority to establish special areas within NPR-A is delegated to the Secretary of 
the Interior as provided in 43 CFR 2361.1 To protect the sensitive surface resources and traditional subsistence 
uses and access of the lagoon, no-surface-occupancy stipulations (when leasing decisions are implemented) would 
be imposed. Geophysical exploration within the special area would be allowed subject to applicable ROP’s. 
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The Preferred Alternative would recognize the importance of overland travel across the Planning Area to: support 
social-cultural ties; and facilitate economic development. In the absence of permanent roads, it is BLM policy not 
to allow recreational (see next paragraph) or commercial travel across the tundra outside the winter 

season. Overland travel and associated activities for permitted uses would be guided by specific ROP’s. While no 
designated travel corndors or permanent roads would be recommended in the Preferred Alternative, specific 
language was added to the alternative to make it clear that restnctions on permanent roads to support oil and gas 
activities would not apply to intercommunity or other permanent roads constructed with public funds for general 
transportation purposes. The BLM. through existing management authorities for NPR-A, would evaluate and, as 
for the State of Alaska, the North Slope Borough and/or communities within NPR-A to plan, design, and 

safety needs. 


The Preferred Alternative would designate the Planning Area as “Limited” for recreational use of off-highway 
vehicles (OHV's). All OHV use would be limited to winter use of snow machines and other low-ground-pressure 
vehicles. Within NPR-A, no summer recreational use of OHV's would be permitted. 


The summer use of OHV's--including all-terrain vehicles (ATV's) and airboats--to support traditional subsistence 
activities and access would be allowed. The use of airboats during the summer would be limited to streams, lakes, 
and estuaries that are seasonably accessible by motorboat. Airboat use in areas of seasonal flooding of tundra and 
temporary shallow waters adjacent to streams. lakes, and estuanes would be prohibited to prevent impacts to 
soils, water quality, vegetation, and wildlife (in particular nesting waterfow!). 


Under the Preferred Alternative, the lands along the Colville River area would be designated Visual Resource 
Management (VRM) Class | (Map 23). Lands along the remaining 21 rivers identified as eligible for designations 
as WSR's and identified estuarine areas would be designated VRM Class Ill (Map 23). These VRM classes extend 
3 mi from the banks of all identified water bodies. The remainder of the Planning Area would be designated VRM 
Class IV. 


6. Stipulations and Required Operating Procedures 


Proposed stipulations and required operating procedures for activities under Alternatives A. B, and C are listed in 
Table 11-02 . Proposed stipulations and required operating procedures for activities under the Preferred 


Alternative are provided in Table 11-03. For an explanation of how stipulations and required operating procedures 
centtmemmmmanbentioaiiatencstntmbnien etutaht tacemeatandés 
Appendix 12. 


The stipulations and required operating procedures (ROP’s) were developed through the LAP/EIS process. They 
are based on knowledge of the resources in the Planning Area and current industry practices and are consistent 
with existing policies and laws. In developing these stipulations and ROP’s, BLM has tried not to include 
requirements that already exist in the form of regulation or law. Most requirements identified here as stipulations 


represent a legal “taking” in that they could take from the value of an oi! and gas lease. For example, a stipulation 
that does not allow permanent facilities within one mile of a river could result in a well being located far enough 


from the (lessee's) optimum site to prevent an oil reservow from being fully developed. Such restrictions must be 
attached to the lease. As part of a lease contract, lease stipulations are specific to the lessee. All oil and gas 
activity permits issued to a lessee will comply with the lease stipulations appropriate to the activity under 
review. The ROP’s are pre-application requirements, procedures, management practices, or design features that 
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BLM. through the Record of Ducision, will adopt as operational requirements. These requirements will be 


either before submitting the application (¢.g.. subsistence consultation, brant surveys) or as part of the application 
proposal (¢.g.. proposal states garbage will not be buried, or pipelines and roads will be separated by 500 fit or 
more). Requirements that are met prior to submission of the application, as well as procedures, practices, and 
design features that are an integral part of a proposal, do not need to be stipulated in a permit or lease. Because 
ROP’s will be identified in the ROD as operational requirements, not as lease stipulations, their applicability goes 
beyond the oil and gas lease to any permitted activity where the requirement is relevant. The ROD may also adopt 
some of the ROP’s identified here as stipulations to be included on leases. Alternatively, the ROD could adopt 
some of the stipulations identified here as ROP’s. 


The Authorized Officer (AO) may add additional site-specific stipulations as determined necessary by further 
NEPA analysis and as developed through consultation with other Federal, State, and NSB regulatory and resource 
agencies. Laws or regulations may require other Federal, State, and NSB permits (¢.g.. Clean Water Act [CWA] 
Section 404) for an oil and gas project to proceed. Specific State permits are required when the State has primary 
authority, under Federal or State law or regulation, to enforce the provision in question. Specific permits issued by 
below. Standardized stipulations that BLM commonly applies to authorized activities are listed in Appendix 13. 


a. Definitions 


The following definitions apply to stipulations and required operating procedures described in this section 


flood-prone areas of offshore islands, composing, at a minimum, that area subject to a one percent or greater 
chance of flooding in any given year (also referred to as the 100-yr or base floodplain). 


Body of Water or Waterbody. A \ake, river, stream, creek, or pond that holds water throughout the summer and 
supports a minimum of aquatic life. 


Permanent Oil and Gas Facilities: Production facilities, pipelines, roads, airstrips, production pads, docks and 
other bottom-founded structures, seawater-treatment plants, and other structures associated with an oil and gas 
operation that occupy land for more than one winter season. Material sites and seasonal facilities such as ice roads 
and ice pads are excluded, even when the pads are designed for use in successive winters. 


b. Alternative A, Alternative B, and Alternative C Stipulations and Required Operating 
Procedures 


The stipulations and required operating procedures for Alternati,es A, B, and C are presented in Table 11-02 . 


c. Preferred Alternative Stipulations and Required Operating Procedures 
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(1) Exceptions to Lease Stipulations and Required Operating Procedures 


As specified in Congressional legislation, exploration, development and production of the National Petroleum 
Reserve-Alaska (NPR-A) shall be conducted in a manner that prevents unnecessary surface damage, minimizes 
ecological disturbances, and avoids conflicts with subsistence activities. However, such protection efforts are not 
intended as a prohibition of petroleum and related activities. The BLM acknowledges that effective mitigation 
will come with some cost to oil and gas operations. However, a balance must be achieved to provide opportunities 
for successful oil and gas operations while providing maximum protection for the environment and local 
residents. While many prescriptive stipulations have been converted to perfor mance-based lease stipulations and 
required operating procedures (ROP’s) based on resource management objectives, there will remain 2 need to 
consider exceptions and modifications on a case-by-case basis. The following guidelines for considering and 
granting exceptions to stipulations or ROP’s will be used. 


In the event that an exception to a stipulation or ROP is requested and before an exception may be granted, the 
lessee/permittee shall demonstrate to the satisfaction of the AO that implementation of the stipulation or ROP: 


* an environmentally preferable alternative is available and the alternative proposed by the lessee/permittee 
fully satisfies the objective(s) of the Lease Stipulation or ROP. 


The lessee/permittee shall notify the AO in a timely manner that an exception is going to be requested. In 
demonstrating to the AO that the alternative proposal meets the above criteria, the lessee/permittee shall provide 
sufficient documentation (technical reports, new/revised procedures, results of scientific research, etc.) to allow 
for a thorough review and evaluation of the proposal. 


Before the consideration or granting of an exception to a ROP, consultation requirements must be met. Except in 
the case of an emergency, the AO shall consult with the appropriate Federal, State, and NSB regulatory and 
resource agencies before an exception may be granted. The AO's power to grant exceptions to a ROP is limited to 
those subjects, uses, and permits over which the BLM has authority. Exceptions may be granted in emergencies 


The BLM may also initiate an exception to a ROP when information (technical reports, new/revised procedures, 
results of scientific research, etc.) becomes available that demonstrates the alternative proposal satisfies the 
objective of the ROP and meets the management objectives for the area in which the alternative is proposed. 


Before granting an exception (other than those granted for emergencies), whether proposed by the 
lessee/permittee or the BLM, the action shall undergo appropriate National Environmental Policy Act (NEPA) 
review. 


(2) Lease Stipulations and Required Operating Procedures 


The stipulations and required operating procedures for the Preferred Alternative are presented in Table 11-03. 


D. COMPARISON OF ALTERNATIVES 
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The analyses of the potential impacts of the alternatives (Sec_.IV B. through IVE. and Section V_B) are based on 
the scenanos presented in Secuon IV A. The analyses assume that the stipulations and required operating 
procedures ( Section IL.C.6, Table 11-02 . and Table 11-03) are adopted under cach alternative. The analyses of the 
umpacts of the alternatives assume compliance with existing laws and regulations (see Appendix 4) The 
alternatives are described in Section IL.C. The cumulative analysis (Sec IV F.) discusses the effects that past, 
present, and reasonably foreseeable future actions might have on important resources mm the I "lanning Area and the 
surrounding area. In addiwon to the potential effects of acuions in the Northwest NPR-A Plamming Arca. the 
resources of the Northwest NPR-A and surrounding areas. These activities are listed in Table [V-!! , Table 
IV-12, Table [V-13, Table IV-14, Table [V-15, and Table IV-16 . A comparison of the overall impacts of the first 
sale and multiple sales under cach alternative 1s presented in Appendix 2 The overall umpacts for each alternative 
are also summanzed below. A summary of the conclusions of the cumulative analyses 1s also presented in 
Appendix 2. 


Impacts are of several general types. Except for overland moves, non-oil and gas activities generally occur during 
the summer. They commonly are of short duration (¢.g.. aircraft flight or landing) and localized (e.g. a research 
or recreational camp). These are unlikely to have more than a short-term and localized impact. 


Seismic activities, overland moves, and exploratory drilling occur during the winter when the ground 1s frozen 
and snow covered and many species have migrated out of the area. These activities can briefly impact the species 
that remain through the winter. Their effects can linger into the following summer and longer in the form of 
vaned impacts to vegetation and soils, ranging from the compression of standing-dead vegetation to crushed 
tussocks and dead or broken shrubs. 


The fall and winter harvest seasons are times when subsistence resources are available well beyond the coastal 
areas and rivers that are accessible during the summer. Winter allows access to an expanded harvest area for 
ungulates and furbearers, which could lead to greater frequency of potential industry/hunter contact and 
consequent disruption of harvest activities. Winter also is a time when wildlife is exposed to natural 
environmental stresses--limited forage, severe cold, high winds, and compacted snow cover. The effects produced 
by seismic surveying activities on subsistence resources already under environmental stresses --as well as on the 
harvest of these resources--may be more pronounces during winter. 


While the greatest areal extent of ir ‘urs during exploration activites--particulary sesmic surveying 
operations--the greatest impacts in . «ensity and duration of effects are associated with oil and gas 
development. Placement of gravel arvi.ing —'s, roads, airstrips, staging areas, and docks and the activities that 
take place on them, as well as construction of ot! and gas pipelines will permanently disturb or destroy soil and 
vegetation, impound and disturb water, disturb, displace, or kill fish and wildlife, nsk disturbing or destroying 
paleontological and cultural (archaeological and histoncal) resources. and potentially adversely affect subsistence 
(by affecting species or impeding user access) and recreation. The impacts from developing and using these 
facilities vary among resources. Because the land likely to be disturbed is a very small percentage of the 8 8 
millon surface acres BLM manages in the Planning Area. impacts to soil, vegetation, water, and paleontological 
and cultural resources wil! almost certainly be negligible to minor Impacts to fish and wildlife and subsistence 
and recreation extend beyond the immediate vicinity of the disturbed ground and, depending on location and 
protective measures, can be more extensive than with a development's small footpnnt. If a development leads to a 
crude-oil or fuel spill, particularly one that extends beyond a pad, impacts could be more severe. 


Alternative A would have the greatest impact primanty because it would likely lead to the most sersmic surveys. 
exploratory drilling, and development. Impacts in most instances would be minor The footprint would be 
unlikely to disturb more than | 500 acres of sot! or vegetation. Individual fich, mammals, and berds would 
probably die or be displaced, but it is likely that few or no populations would be measurattly affected. Impacts to 
subsistence and recreation activities generally would not exceed minor levels. Three potential occurrences could 
mcrease the level of impact to some resources under Alternative A One is oil-field development in the caribou 
insect-rehef area. Development in this area could interfere with cambou movements and have adverse 
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reproductive comsequences. This in turn could adversely impact subsistence hunters and those dependent on them. 
Secondly. an onl spill could also imcrease umpacts above minor if occurred mm or entered a river delta or 
nearshore area occupied by waterburds. Finally. if development activities were to have effects on a rare or 

or with small or sensitive populations. including the threatened spectacled exder--could be moderately impacted if 
development occurred where the species was concentrated. Rare plants could be impacted severely if 
development overlapped the area in which such plants exist. 


Alternative B would have shghtly less umpact than Alternative A. 


Alternative C would have a significantly reduced impact pnmaniy because development 1s considered unlikely 
under this alternative. If development did occur however, impacts for some species would stili be significantly 
reduced from that anticipated under Alternatives A and B. Areas that would not be available for oil and gas 
leasing include important bird habitat and much of the caribou insect-relief area. 


The Preferred Alternative would have less impact than esther Alternative A or Alternative B. Although all 
BLM-admuinistered lands would be made available for leasing under Alternative A and the level of projected 
activities would be comparable to that under Alternative B, the stipulations and ROP’s under the Preferred 
Alternative would provide greater protection to resources of concern. 


Impacts from the No Action Alternative would generally be negligible or minor, temporary. and localized. 


The cumulative analysis (Sec. IV _F_) discusses the effects that past. present, and reasonably foresceable future 
actions might have on important resources in the Planning Area and the surrounding area. In addition to the 
potential effects of actions in the Northwest NPR-A Planning Area. the cumulative analysis includes the potential 
effects of activities elsewhere that may affect the important resources of the Northwest NPR-A and surrounding 
areas. The conclusions of the cumulative analyses are summarized below. 


Cumulative impacts to soils, paleontological resources, water resources, water quality, air quality, freshwater and 
marine fish, wild and scenic river values, and visual resources are expected to be minimal, short term, and/or 
localized. Long causeways with inadequate breeches could have measurable, long-term impacts on hydrologic 
conditions, no such causeways are projected for any of the alternatives. Global climate change could alter the 
composition of vegetation species, increasing deciduous shrubs and decreasing sedges and grasses. Activities in 
the Northwest NPR-A are not expected to contribute significantly to greenhouse gas emissions. Opportunities for 
primitive recreation will continue to be reduced by ot! and gas activities on the North Slope. Oil and gas activities 
will continue to impact visual resources of the North Slope with long-term impacts related to the long-term 
presence of production pads, support facilities, roads, and pipelines. Over the next 20 to 30 years. the onshore and 
offshore oil industry in and near Prudhoe Bay 1s expected to decline with a parallel decline in the economic 
indicators within the North Slope region. 


Normal oi! and gas activities are expected to cause the loss of small numbers of seaducks through disturbance 
effects on survival and productivity and collisions with structures. However, cumulative effects of North Slope oi! 
industry activities (primarily mortality in the unlikely event of a large oil spill) could be substantial for loon 
species, long-tailed ducks. and king and common erders. Any substantial loss of long-tailed ducks or king or 
common eiders would represent a significant effect. 


Routine ol and gas activities may result in small losses or declines in productivity of spectacted or Steller's 
exders, but are not likely to cause a significant adverse population effect. However. cumulative effects. 
particularly any substantial losses resulting from an onl spill, could represent a significant effect. which would 
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North Slope oil and gas developmen’ « ould result in a long-term displacement and/or functional loss of habitat for 
Central Arctic herd (CAH), Teshekpuk Lake herd (TLH), and Western Arctic herd (WAH) of caribou. Oil 
development in the Prudhoe Bay-Kuparuk area may be a cause of an observed shift in CAH calving distribution 
away from calving range near the oil fields. Calving by TLH caribou may be reduced near the pipeline 
corridors--a potential long-term (several-generation) effect on the distribution of the TLH caribou. The No Action 
Alternative and Alternative C would not allow development in the TLH insect-relief habitat. The alteration of 
tundra habitat in the Prudhoe Bay area has not had any apparent effect on the distribution and abundance of other 
terrestrial mammals, with the possible exception of arctic foxes, which have apparently increased in numbers near 
the oil fields. 


Access to subsistence-hunting areas and subsistence resources, and the use of subsistence resources, could change 
if oil development reduces the availability of subsistence resources or alters their distribution patterns. The 
communities of Point Lay, Wainwright, Barrow, Atqasuk, and Nuiqsut would be most affected. Should caribou 
become unavailable, undesirable for use, or experience long-term population and productivity effects for a period 
longer than five years, it could chronically disrupt sociocultural systems in the community that are reliant on 
caribou for subsistence, which would be a significant adverse effect. Effects would be expected to disrupt 
community activities and traditional practices for harvesting, sharing, and processing subsistence resources, but 
not displace sociocultural institutions, social organization, or sociocultural sysiems. Disproportionate, high 
adverse effects to the subsistence communities of the North Slope are expected as a result of cumulative impacts 
from oil and gas activities. 


E. NEED FOR FURTHER NEPA ANALYSIS 


Additional NEPA analysis would be required for any management decisions going beyond the scope of this 
document. Where possible, such analyses would tier from this [AP/EIS. 


One important aspect of this LAP/EIS is possible oil and gas leasing. It is the subject of much of the analysis in 
Section IV and Section V. In compliance with current regulations of the Council on Environmental Quality 
(CEQ), part of this analysis relies on a hypothetical development scenario based on general information about 
where there is high potential for oil and gas in the Planning Area and current industry exploration and 
development practices. While this analysis is adequate for oil and gas leasing and includes analyses of potential 
impacts from projected exploration and development activities, future actions-- including a proposed exploratory 
drilling plan or proposed construction of the infrastructure for development of an oil discovery--would require 
further NEPA analysis based on specific and detailed information about where and what kind of activity would 
occur. 


The analysis contained in ‘his [AP/EIS addresses the direct, indirect, and cumulative impacts of making certain 
lands available for oil and gas leasing, exploration, and development, as well as other management actions by 
BLM. It also analyzes the impacts of a first sale and serves as NEPA documentation for that sale. Subsequent 
sales would be authorized ur.der Alternatives A through C and the Preferred Alternative. Before each additional 
sale, BLM would conduct a NEPA analvsis, tiering from the [AP/EIS. If the analysis in the LAP/EIS remains 
valid, second and subsequent sales may require only forrsa! determination of NEPA adequacy. 


F. INTERRELATIONSHIPS 


1. Introduction 
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Many Federal laws and executive orders apply in one way or another to the planning and permitting process for 
any development in the NPR-A, including oil and gas leasing. Some of the major laws and executive orders 
include: 


* Endangered Species Act (ESA) 

* Magnuson-Stevens Fishery Management and Conservation Act (M-SFMCA) 
¢ National Historic Preservation Act (NHPA) 

* Coastal Zone Management Act (CZMA) 

¢ Wild and Scenic Rivers Act (WSRA) 

* Sections 810 and 1320 of the Alaska National Interest Lands Conservation Act (ANILCA) 
* Naval Petroleum Reserves Production Act (NPRPA) 

* Federal Land Policy and Management Act (FLPMA) 

* Clean Air Act (CAA) 

* Clean Water Act (CWA) 

* Rivers and Harbors Act of 1899 

¢ Archaeological Resource Protection Act 

* Native American Graves Protection and Repatriation Act 

¢ Fish and Wildlife Coordination Act 


* Executive Orders 11988 (Floodplain Management), 11990 (Protection of Wetlands), 12898 (Environmental 
Justice), 13007 (Indian Sacred Sites), and 13175 (Consultation and Coordination with Indian Tribal 
Governments ) 


These and other laws are cited in the “Information to Lessees” included in this I[AP/EIS at Appendix 4. 


2. Endangered Species Act, Magnuson-Stevens Fishery Management and 
Conservation Act, and National Historic Preservation Act Consultations and 


Coastal Zone Management 


Section 7 of the Endangered Species Act (ESA) specifies consultation with the U.S. Fish and Wildlife Service 
(FWS) and the National Marine Fisheries Service (NOAA Fisheries, formerly NMFS). The Magnuson-Stevens 
Fishery Management Act (M-SFMCA) requires consultation with NOAA Fisheries on Essential Fish Habitat 
(EFH). The National Historic Preservation Act (NHPA) requires consultation with the Alaska State Historic 
Preservation Officer and--when there are effects on cultural resources listed on or eligible for inclusion in the 
National Register of Historic Places--with the President's Advisory Council on Historic Preservation. 
Consultations required by the M-SFMCA and the NHPA are completed. Consultation pursuant to the ESA is 
on-going and will be completd by the time the Record of Decision is published. The BLM is also working with 
the State of Alaska through the State's representative on the Northwest NPR-A IAP/EIS planning team to ensure 
the mandates of the CZMA are met. The required compliance documentation will be included in the final 
Northwest NPR-A IAP/EIS or ROD. 


3. Wild and Scenic Rivers Act Compliance 


The WSRA requires that BLM address wild and scenic river values in its planning efforts. In planning for this 
IAP/EIS, BLM reviewed previous studies completed pursuant to Section 105(c) of the Naval Petroleum Reserves 
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Production Act (NPRPA) and gathered information from current residents of the area. Based on its evaluations, 
BLM identified 22 rivers as meeting the minimum criteria for inclusion in the nation’s WSR system. This [AP/EIS 
considers adding up to 22 rivers to the system. 


4. Alaska National interest Lands Conservation Act Section 810 Compliance 


The evaluation and proposed finding of effects on subsistence required by Section 810 of ANILCA are contained 
in Appendix 5. This evaluation is also based, in part, on information contained elsewhere in this LAP/EIS. Public 
hearings seeking comment on the evaluation were held concurrently with the public meetings required on the 
draft [AP/EIS. In this final [AP/EIS, BLM has made the determinations that address additional requirements of 
Section 810 of ANILCA. 


5. Alaska National interest Lands Conservation Act Section 1320 identification 
of Lands Suitable as Wilderness 


Secti~ 1320 of ANILCA authorizes the Secretary of the Interior to identify areas in Alaska that are suitable as 
Wilderness and to make recommendations to Congress for including them in the National Wilderness 
Preservation System. In this [AP/EIS, BLM has identified and analyzed the impacts of designating three areas as 
Wilderness Study Areas (WSA's). 


6. Future Interrelationships 


The following discussion focuses on some of the permits that would be required by various agencies during any 
exploration or development activities in the Planning Area. (A more inclusive list is provided in Appendix 4.) In 

ing additional NEPA documentation for any such future activities, it would be necessary to consider some 
of the data needs of other agencies with authority to issue necessary permits for these activities so they can either 
use or tier off the document for any additional required analysis. 


The U.S. Army Corps of Engineers (COE) administers two permits relevant to proposed oil and gas activities in 
the Northwest NPR-A. The first permit is issued pursuant to Section 404 of the Clean Water Act (CWA), which 
addresses the discharge of dredged or fill material into U.S. waters, including wetlands. In addition, the ADEC 
must certify that the 404 permit meets State water-quality standards. To meet Section 404 requirements, any 
future NEPA document would describe the project's components, identify the type and amount of wetlands and 
other waters affected by each alternative, describe anticipated impacts, and discuss mitigation measures that could 
minimize impacts to these resources. 


Section 10 of the Rivers and Harbors Act of 1899 is the source for the second COE-administered permit. To 
address the requirements of this section, as they pertain to construction of structures or work in or affecting 
navigable waters of the U.S., any future NEPA document must describe the navigable waters of the United States 
within the project area and how structures in, on, or over these waters would affect them during construction and 
operation. The NEPA document would describe the alternatives and compare possible impacts to coastal integrity 
and navigation for each alternative. It would also discuss mitigating measures to minimize these impacts. 


The U.S. Environmental Protection Agency (EPA) issues National Pollution Discharge Elimination System 
(NPDES) permits required by the CWA. To provide information for these permits, any future NEPA document 
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would describe existing water quality and the quantity of water requirements for the proposed project, expected 
discharges. The EPA administers and the ADEC issues other CWA-mandated permits for Waste Water 
Authorization, Oi! Discharge Prevention and Contingency Plans, Storm Water Discharge, and Underground 
Injection Authorizations. 


Under their State Implementation Plan, the ADEC issues Prevention of Significant Deterioration (PSD) 
air-quality permits as well as other air-quality permits. A future NEPA document would provide an analysis of 
meteorological factors and air-quality baseline conditions, and it would predict impacts to air-quality duning 


Significant Deterioration (PSD) air-quality permits required by the Clean Air Act. A future NEPA evaluation 
would provide an analysis of meteorological factors and air-quality baseline conditions, and it would predict 
impacts to air quality during construction and operations to provide information necessary to evaluate the 
issuance of these permits. 


The ADEC is responsible for issuing several permits and plan approvals for oil and gas exploration and 
development activities. These permits and plan approvals are listed in Appendix 4. The Alaska Oil and Gas 
Conservation Commission is responsible for issuing drilling permits and for production, injection, and disposal 
plans approvals for exploration and development activities in the State of Alaska. A list of relevant regulations is 
included in Appendix 4. 


7. Subsistence Advisory Panel 


To ensure local participation in the decision-making process as it relates to subsistence in the NPR-A, BLM 
established a local Subsistence Advisory Panel (SAP). The tribal governments of Anaktuvuk Pass, Atqasuk, 
Barrow, Nuiqsut, and Wainwright and the North Slope Borough are represented on the panel. The SAP's purview 
encompasses the Northwest NPR-A Planning Area. The responsibilities of this panel are and will continue to be 
to: 


* provide recommendations to BLM concerning planning, research, monitoring, and assessment activities 
needed to facilitate responsible development and to protect subsistence resources and uses in the NPR-A; 

¢ identify potential conflicts between subsistence use and other resource uses; 

* inform local communities about agency actions affecting subsistence resources and uses in the Planning 
Area; 

* inform agencies of panel activities; 

* work with the NSB to maintain a repository of subsistence information concerning the Planning Area for 
local communities and agencies: and 

* help BLM ensure continuity and consistency in the collection and use of subsistence information by the 
advisory panel and other groups. 


The panel is responsible for the review of resource-related development plans within the Planning Area and 
issuance of recommendations to BLM regarding whether the plans adequately consider subsistence. The BLM 
will work with the panel and any permittees to resolve conflicts between subsistence use and resource 
development. The BLM will work closely with the panel to develop a plan to monitor the effects of development 
on subsistence resources and users. Should monitoring identify the existence of impacts on subsistence uses, the 
panel would make recommendations to BLM regarding: (a) additional mitigating measures, (b) potential 
relocation of operations or redesign of facilities, and (c) more effective mechanisms for enforcement of 
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8. North Slope Science Strategy 


The Northeast NPR-A IAP/EIS Record of Decision (ROD) authorized a Research and Monitoring Team (RMT), 
whose chartered mission was to determine the effectiveness of mitigation and stipulations outlined in the 
Northeast [AP/EIS. The RMT charter was signed by the Secretary of the Interior in November 2000, and the 
charter expized in November 2002. During the two years the RMT was in operation, a draft for the Northwest 
NPR-A IAP/EIS was published; the BLM announced it would revisit the Northeast LAP/EIS; a Notice of Intent 
was published and scoping efforts begun for a full-field development plan at the Alpine development in the 
Colville River Delta; and Congress considered reauthorizing oil and gas activities in the Arctic National Wildlife 
Refuge (ANWR). Clearly, these activities and other developments across the North Slope set the stage for a new, 
broader organization, with an expanded mission, to replace the RMT--whose charter was limited to the Northeast 
IAP/EIS. 


Efforts are currently underway to develop a North Slope Science Strategy that would be comprehensive across the 
North Slope and provide a consistent approach to high caliber science (inventory, monitoring, and research). This 
initiative is envisioned to provide better understanding of the terrestrial, aquatic, and marine ecosystems of the 
North Slope. Science would be conducted through a comprehensive science plan, prioritization of pressing natural 
resource management and ecosystem information needs, coordination and cooperation among agencies and 


organizations, competitive selection of approved projects, enhanced information availability, and public 
involvement. 


A North Slope Management Oversight Group (NSMOG) would be an executive level organization that develops 
and implements the science strategy. The NSMOG would include executive membership from federal, state and 
local government agencies that have land trust responsibilities across the North Slope. The group would 

ize coordination and cooperation in supporting inventory, monitoring and research activities. The group's 
goals would be to: (1) improve the understanding of North Slope terrestrial aquatic and marine ecosystem 
dynamics; (2) encourage conservation and wise use of natural resources; (3) manage and protect these ecosystems 
and components, and (4) develop the ability to forecast and respond to the effects of natural and human-induced 
change, through integration of various science activities. 


A Science Technical Advisory Panel (STAP) would be an integral part of shaping this strategy by providing the 
NSMOG technical advice on proposed inventory, monitoring and research functions. The STAP would have a 
membership similar to the former RMT, but would be broader in both discipline and geographic scope. 


9. Rights-of-Way 


Under all alternatives, except the No Action Alternative, BLM would pursue creation of rights-of-way at two 
coastal sites (Map 17). One is at the eastern end of Peard Bay. This site contains a pad and a | ,660-ft-long airstrip. 
The other site is approximately 3 mi up the Kuk River from Wainwright. It has a pad and a 3,S00-ft-long airstrip. 
Both are former Distant Early Warning stations. The site at Peard Bay has been remediated and is clear of 
structures. The Air Force plans to remediate the Wainwright site and remove nearly all of its structures in 2005. 
Use of these sites would require approval by the AO and a letter of non-objection from the Air Force. 


G. ALTERNATIVES AND MANAGEMENT ACTIONS CONSIDERED 
BUT ELIMINATED FROM DETAILED ANALYSIS 
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analysis: 


Planning for a larger portion of NPR-A 

Recommending Wilderness designation for ail of the Planning Area 
Recommending additional areas for designation as Special Areas 
Legislation action to open the Planning Area to hardrock mineral entry 
The Audubon Society's Wildlife Habitat Alternative 

The North Slope Borough's Alternative 
Designation of Transportation Corridors 

Cleanup of Contaminated Sites 


1. Planning for a Larger Portion of NPR-A 


The BLM considered planning for all portions of NPR-A not already addressed in the Northeast NPR-A IAP/EIS. 
This would have approximately doubled the size of the Planning Area. BLM decided not to adopt this approach 
because it would have diminished the focus in this I[AP/EIS on the issues of highest concern. Limiting the size of 
the Planning Area enables BLM to do a more detailed study of the surface and subsurface resources of greatest 
immediate interest and to plan much more specifically for the protection of the outstanding surface resources the 
area encompasses. After the Northeast NPR-A Planning Area, the oil and gas resources are highest and most 
economically exploitable within the Northwest NPR-A Planning Area. The Planning Area also encompasses all of 
the communities within the National Petroleum Reserve except Nuiqsut, which is in the Northeast NPR-A. Thus, 
this IAP/EIS is able to address issues of greatest local importance to residents. In addition, the great majority of 
the lands in the Planning Area are part of the flat and wet lowlands of the arctic coastal area. The Planning Area 
does not extend into the vast, high mountains of the Brooks Range, which have a very different ecosystem and 
very different issues than the lands closer to the coast. The Planning Area excludes nearly all of the Colville 
drainage, whose upper basin should be addressed together in a separate plan. For this reason, the BLM deleted 
portions of the Awuna River basin from the Planning Area as originally presented to the public during scoping 
meetings. Finally, the Planning Area excludes uplands identified as the core calving area of the Western Arctic 
caribou Herd (WAH), which merits its own special focus in a future plan. 


2. Recommending Wilderness Designation for All of the Planning Area 


Much of the NPR-A bears little mark of human presence. This fact raises the possibility that most or all of the 
Northwest NPR-A might be designated as wilderness. The BLM does examine in detail adding three distinct 
areas, generally remote from current population centers, to the wilderness system. The remoteness of these areas 
has meant that they are less marked by human presence than most of the rest of the Planning Area. In addition, the 
foothills area and mountains area that are recommended in Alternative C for addition to the country's wilderness 
system, provide quality viewing and hiking opportunities--better than the flatter coastal wetland areas that 
dominate much of the rest of the Planning Area. The Kasegaluk Lagoon area provides one of the Arctic’s best 
examples of a barrier island and lagoon environment, providing recreational boating, sightseeing, scientific, and 
educational opportunities. (For more on their value, see the discussion of these areas in Sec. II1.) However, this 
IAP/EIS does not consider in detail recommending larger portions of the Planning Area for addition to the 
wilderness system because such an alternative would fail to meet the management purposes and objectives of this 
planning effort as described in Section L.A. 
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The BLM has discretion on how it addresses wilderness within the NPR-A. Section 1320 of ANILCA makes 
wilderness reviews discretionary on BLM-managed lands in Alaska. In exercising this discretion in this LAP/EIS 
and in properly balancing the requirements to encourage oil and gas leasing with the need to protect resources, 
BLM has decided not to consider a wilderness proposal for the entire Planning Area, which would eliminate all 
oil and gas leasing opportunities, and specifically to not consider such a proposal in lands deemed of high oil and 
gas potential. 


3. Recommending Additional Areas for Designation as Special Areas 


The Northwest NPR-A Planning Area contains portions of the existing Teshekpuk Lake and Colville River 


Designation of an area as a Special Area recognizes that significant surface resources are present and that during 
exploration, the areas should be managed to assure maximum protection of identified surface values to the extent 
consistent with the requirements of the Naval Petroleum Reserves Production Act. The BLM believes this 
protection is provided to these existing Special Areas through the comprehensive Stipulations and ROP’s 
presented as part of the various alternatives. The BLM has established setbacks and other restrictions to provide 
protection for the species present and their habitats in and around rivers and lakes and along the shorelines of 
bays, inlets, and lagoons. In response to concerns expressed by the public, some of the setback distances have 
been increased in the Preferred Alternative from those presented in the alternatives in the Draft LAP/EIS. Also, 
the Preferred Alternative requires studies of threatened and other important species and their habitats pnor to 
making final decisions about construction of permanent facilities. We think that these restrictions and others 
included in the Stipulations and ROP’s for the Preferred Alternative provide the necessary level of protection to 
Alternative also recommends the designation of the Kasegaluk Lagoon area for Special Area designation. This 
lagoon contains an ecosystem that is unique to the North Slope; the high biological values present and the 
excellent potential for primitive recreation there justify such a designation. 


4. Legislative Action to Open the Planning Area to Mineral Entry (Hardrock) 


The NPR-A has been closed to mining since its creation in 1923, a closure more recently reinforced in the 
legislation that transferred jurisdiction to the Department of the Interior in 1976 (42 U.S.C. § 6502). Reflecting 
the national interest in oi! and gas and the potential for oi! and gas, particularly in the northern portion of the 
Reserve, the NPR-A was kept closed to mining when it was opened to oil and gas leasing in 1980. Thus, opening 
the area to mining at this time would require Congressional action through legislation. Because opening the area 
to mineral entry would not meet the management purposes and objectives of this planning effort as described in 
Section L.A. it is beyond the scope of this [AP/EIS, and BLM decided not to consider recommending such an 
action for the Planning Area. The purpose of this planning effort is to balance management of oil and gas 
resources and management of important surface resources, consistent with existing statutory direction for the area. 
Any proposal for legislation to change the statutory management direction on hardrock minerals is outside of the 
scope of this LAP/EIS. 


Similarly, other ideas for legislative actions were not considered in detail in the LAP/EIS because they would 
change the basic management direction of the NPR-A and, thus, are beyond the scope of this IAP/EIS. The 
BLM's objectives in preparing this LAP/EIS were to consider oil and gas leasing and other appropriate land 
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management actions consistent with the exising statutory direction for the NPR-A. Legislative proposals to 
change land status designations were not considered to be within the scope of the IAP/EIS, except to the extent 
that specific statutes (i.c., the WSRA and § 1320 of ANILCA regarding Wilderness), by their own terms, apply to 
the NPR-A. 


5. The Arctic Slope Regional Corporation Land Exchange Alternative 


During scoping for this [AP/EIS, the Arctic Slope Regional Corporation (ASRC) stated that allowing land 
exchanges through this plan would help to compensate the Inupiat of the North Slope for their inability to select 
lands within the NPR-A at the time that ANCSA was enacted. Alternatives involving land exchanges, which 
would remove public land from the NPR-A, are not being considered as part of this [AP/EIS because they are 
outside the scope of this [AP/EIS and they do not meet the purposes and objectives of this planning effort as set 
out in Section L.A. The purpose of this planning effort is to establish how BLM will administratively manage the 
important resources and values of the public iands in the northwest portion of the NPR-A consistent with existing 
statutory direction in the NPR-A authorizing statutes. 


6. Audubon Society's Wildlife Habitat Alternative 


During the comment period on the Draft [AP/EIS, BLM received a set of comments from the Audubon Society 
that the Society referred to as their Wildlife Habitat Alternative. The comments also contain a good summary of 
existing knowledge of the avian and other natural resources of the northwest part of the North Slope. including 
the Northwest NPR-A Planning Area. Rather than presenting a complete alternative, the comment letter presents a 
set of recommendations that the Audubon Society proposes to provide protection to these resources (see 
Comment Letter 213). Four new Special Areas are proposed by the Audubon Society: Dease Inlet-Meade River 
(1.8 million acres), Kasegaluk Lagoon (267 thousand acres); South Ikpikpuk (103 thousand acres), and Peard Bay 
(951 thousand acres). The Audubon Society also recoramends No Lease Zones for 2.117 million acres, No 
Surface Activity Zones on 261 thousand acres, and spectacled eider/yellow-billed Loon Stipulation Zones on 


The BLM believes that there are many good ideas presented in the Audubon Society's comments and shares the 
Audubon Society's concern for protection of the resources in Northwest NPR-A. In response to these ideas and 
those from other organizations and individuals, BLM has developed a Preferred Alternative that we believe 
accomplishes a reasonable level of protection for the natural resources of the Planning Area through judicious use 
of Special Area designations, a leasing deferral, setbacks and seasonal restrictions, and required, species-specific 
studies. Exploratory activities would only occur in the winter when birds of concern are not in the Planning 
Area. Under the Preferred Alternative, the Kasegaluk Lagoon would be proposed as a Special Area within which 
there would be no permanent surface occupancy allowed. The proposed 10-year leasing deferral area in the 
western 18 percent of the Planning Area includes all of Kasegaluk Lagoon and the most important part of Peard 
Bay. During the 10-year deferral period, this area would provide a control area for scientific studies for 
comparison to impacts in developed areas-—an idea proposed by Audubon. Under the Preferred Alternative. 
seasonal restrictions are proposed on Dease Inlet, as well as setbacks for development. The Preferred Alternative 
would provide setbacks for development on rivers and lakes and extend setbacks even farther in key subsistence 
areas. Multi-year studies would be required on brant, caribou, spectacied esder, Steller's exders, and yellow -billed 
loons before final siting decisions for development. Every attempt has been made to develop protective measures 
that would minimize impacts from development on the caribou insect-relief area. The analysis of the effects of the 
Preferred Alternative (Section VB ) indicates that these protections are expected to be adequate to minimize the 
effects of oil and gas activities on the species of concern to the Audubon Society. 


The Audubon proposal would make 38 percent of the high oil and gas potential area off-limits. The BLM 
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considers this level of restriction to be inconsistent with the purposes of the National Petroleum Reserve-Alaska 

and unnecessary for providing protection for the resources there. In addition. the Audubon proposal includes 

some features that are similar to those of A Acrnative C. The analysis of Alternative C (Section I'VE) indicates 

that such restrictions would do little to ac aially decrease the impacts to natural resources from development 
erat 


7. North Slope Borough's Alternative 


The North Slope Borough submitted a letter (Comment Letter 80065) containing a set of comments that it 
referred to as their alternative. Discuss.ons with the Borough led to an agreement that, other than tne land 
exchange issue discussed in Section IL.G.5 above, BLM would address the issues raised by the Borough as 
individual comments. The Borough's comment letter with specific comments annotated and BLM's responses to 
those specific comments are presented in Section VII . 


8. Designation of Transportation Corridors 


There are no officially designated nght-of-way corndors for transportation, pipelines, or power or communication 
lines within the Northwest NPR-A Planning Area. The BLM considered the need for designation of such 
corndors but decided there was not sufficient information to identify the appropriate location, width, or other 
specifications of such a corndor and eliminated this management action from further consideration in LAP/EIS. 
This decision does not preclude transportation corndors from being identified at a future time when more is 


9. Cleanup of Contaminated Sites 


Cleanup of contaminated sites 1s not addressed in this [AP/EIS because it is an independent program that must 
comply with the requirements of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) rather than with land use planning decisions. Initiation of site characterization and removal/remedial 
activities at a potentially contaminated site occurs upon discovery and verification of a potential problem. 
Investigative and removal activities would occur under any of the alternatives considered under this plan. The 
BLM routinely exercises its CERCLA authorities when a potential hazardous material site 1s identified. Under 
BLM's inventory of wells in the NPR-A, no site visits, to date, have tnggered CERCLA investigations or removal 
activities at a site. 


H. Major Differences Between the Draft IAP/EIS and Final |AP/EIS 


The following is a summary of some of the more important changes that have been made to the LAP/EIS as a 
result of the public review of the draft LAP/EIS. 


¢ An Agency-Preferred Alternative was developed based on consideration of the alternatives presented and 
analyzed in the draft [AP/EIS, public comments on the draft [AP/EIS. and consultation with vanous 
stakeholders. The Preferred Alternative includes both land allocations and a set of lease stipulations and 
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required operating procedures. The Freferred Alternative is described in Section [LCS a1 depicted on Map 
18, Map 20, and Map 23. The analysis of the potential consequences of activities unjer the Preferred 
Alternative is presented in Section VB. A discussion of the development of the Preferred Alternative can be 
found in Section VLE. 

Several of the comments warranted revisions to the text to complete the Final [AP/EIS. Revisions to the text 
included minor clarifications, additional discussion in the Description of the Affected Environmental 
(Section III ) for several resources, and inclusion of updated and new information. New information included 
that provided by the Audubon Society and the U.S. Fish and Wildlife Service (FWS), and the National 
Research Council (NRC) report Cumulative Environmental Effects of Oil and Gas Activities on Alaska’s 
North Slope (NRC, 2003). 

An analysis of a potential permanent road between the Dalton Highway and Nuiqsut has been included in the 
cumulative evaluation as a reasonably foreseeable activity (Section IV .F.7.1.4 ). The scenario for this road 
was developed using information from the Alaska Department of Transportation and Public Facilities 
(ADOTPPF). 

Section VII includes specific comments received on the Draft [AP/EIS and responses to those comments. 
Selected comment letters are reproduced in Appendix 15. 

Two additional alternatives were proposed by commenters (the Audubon Society, Comment Letter 213, and 
the North Slope Borough, Comment Letter 80065). A discussion of why these alternatives were considered 
but eliminated from further detailed analysis is presented in Section [1.G.6 and Section I1.G.7. 

The application of required operating procedures has been extended to cover permitted non-oil and gas 
activities, such as research camps and recreational float ‘rips, as well as oil and gas activities that may be 
authonzed under this plan. 

A summary of the effectiveness of the stipulations and required operating procedures under the Preferred 
Alternative has been added as a separate table in Appendi: | 2. 
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Titaluk, 


Topagoruk, 
and Tunalik, 


Rivers. and 
Maybe Creek 





WSA = = Wilderness Study Area 
= Wild and Scenic Rivers 


Portions of the existing Teshekpuk Lake and Colville River Special Areas are in the Planning Area Thew 
designations are not altered in any alternative 
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Alternatives A Tunalk Rivers, | and the 3 VRM iit 
through C) _— on Kaneaaa, | Proposed estuanne and 
21 rivers* Kasegaluk | widerness 21 rivers* 
— areas 
VRM IV rest of — YRM IV: rest of 
Planning Area | veeny w. 47 YRM Ii: = 


a 


; 
t : 


























Notes: 
Visual Resource Management classes are described in Appendix 3. The extent of VRM objective classes from the 
nvers and estuarine areas would be less than the above distances where land features limit the viewshed 


VRM = Visual Resource Management 


“Rivers are those recommended for scernmc WSR status under Alternative C but not recommended for scenic status 
under Alternative B 
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Land Management Designations (continued) 








2. Subsistence | No restrictions on! No restrictions on| Airboat use in Aurboat use in Airboat use in 
and Authorized | subsistence use | subsistence use | summer would summer would summer would 
specific specific be lwnited to be linited to be lnited to 


may stipulate use| may stipuiste use| andestuaries | andestuares | and estuaries 


motorboats. motorboats 
arboat use awboat use aboat use 
would be would be would be 
Prohibited in prohibited in prohibited nm 


and shallow and shatiow and shallow 
waters with waters with waters with 
vegetation wetland wetland 
adjacent to vegetation vegetation 
streams lakes adjacent to adjacent to 
and esiuanes streams lakes | strearns lakes 
Specific and estuanes and estuanes 
authorizations Specific Specific 
may further authorizations authorizations 
Stipulate use of =| may further may further 
arboats and stipulate use of | stipulate use of 
OMV's awboats and airboats and 
OWV's OMV's 


























Note 
With the exception of airboats the above restrictions do not apply to boats 
OHV = Of Highway Vetucie(s) 
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Stipulation A-1. lock ecdamcdaid chien.  aasduanlicahs Ganmenartandannns Vas till tsarenaned and : 























A. Waste A-3 
Prevention, implemented before transportation, storage, or use of fuel. The plan shall include a set of procedures to ensure prompt 
Handling, response, notification, and cleanup in the event of a hazardous substance spill or threat of a release. Sufficient oil-spill-cleanup A-4(a) 
and Disposa! | materials (absorbents, containment devices, etc ) shall be stored at all fueling points and vehicie-maintenance areas and shall 
and Spills be carried by field crews on all overland moves, seismic wort. trains, and similar overland moves by heavy equipment. 
Procedures applicable to fuel handling (associated with transportztion vehicles) may consist of Best Management Practices if 
approved by the AO. The pian shail include a list of resources available for response (e.g, heavy-equipment operators, spill- 
Cleanup materials or companies), and names and phone numbers of Federal, State, and NSB contacts. Other Federal and 
State regulations may apply and require additional planning requirements. All staff shall be instructed regarding these 
procedures. 
Stipulation A-2. Except during overland moves and seismic operations, fuel, other | Stipulation A-2. Except during overland A-4 (b) 
petroleum products, and other liquid chemicals designated by the AO, whether in moves and seismic operations, fuel, other (c) 
excess of 660 gallons in a single tank or in excess of 1,320 galions in multiple petroleum products, and other jiquid (d) 
containers, shall be stored within an impermeable lined and dixed area capable of | chemicals designated by the AO— 
containing 110 percent of the stored volume. The liner material shall be whether in excess of 660 galions in a 
compatible with the stored product and capable of remaining impermeable during single tank or in excess of 1,320 gallons in 
typical weather extremes expected throughout the storage period Permanent multiple containers—shall be stored within E-2 
fueling stations shail be lined or have impermeable protection to prevent fuel an impermeable lined and diked area 
migration to the environment from overfills and spills The storage area shall be capable of containing 110 percent of the 
located at least 100 ft from the active flood plain of any non-fish bearing waterbody | stored volume. The liner material shall be 
and 500 ft from the active floodplain of any fish-bearing , with the compatible with the stored product and 
exception of small caches (up to 210 gallons) for motor b~ats, float planes, ski capable of remaining impermeable during 
planes and small equipment. typical weather extremes expected 
throughout the storage period 
Permanent fueling stations shall be lined 
or have impermeable protection to prevent 
fuel migration to the environment from 
overfills and spills. The storage area shall 
be located at least 500 ft from the active 
flood plain of any waterbody, with the 
exception of small caches (up to 210 
gallons) for motorboats, float planes, and 
ski planes 
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Table li-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 


























Stipulation A-3. Refueling of equipment within 500 fi of the active flood plain of Stipulation A-3. Refueling of equipment 
any fish-bearing waterbody and 100 ft from non-fish-bearing waterbodies is within 500 ft of the active flood plain of 
prohibited. The BLM acknowledges that exceptions are commonly warranted for any waterbody is prohibited, with the 
refueling motorboat:.. float planes, ski planes, small generators, water pumps, and | exception of refueling motorboats. float 
other light equip™nent used in Conjunction with temporary activities. planes, ski planes, small generators. 








ROP A-1. Attracting wildlife to food and garbage is prohibited All feasible precautions shall be taken to avoid attracting wildlife 
to food and garbage. A current list of approved precautions, specific to type of permitted use, can be obtained from the AO. 
Lessees and permitted users shail have a written procedure to ensure that the handling and disposal of putrescible waste will be 


| accomplished in a manner to prevent the attraction of wildlife. 


A-2 (a) 








A-2 (b) 





ROP A-3. Except as specifically provided. all pumpable solid. liquid, and sludge waste shall be disposed of by injection in 
accordance with EPA, ADEC, and the Alaska Oil and Gas Conservation Commission regulations and procedures. On-pad 


temporary muds and cuttings storage will be allowed as necessary to facilitate annular injection and/or backhaul operations. 





A-2 (c) 





ROP A-4. Wastewater disposal: 

@ Unless authorized by the National Pollution Discharge Elimination System (NPDES) or State permit, disposal of domestic 
wastewater into bodies of fresh, estuarine, and marine water, including wetlands. is prohibited. 

b Surface discharge of reserve-pit fluids is prohibited unless authorized by applicable NPDES, ADEC, and NSB permits 
and approved by the AO. 

c. Disposal of produced waters in upland areas, including wetlands. will be by subsurface-disposa! techniques. The AO 
may permit alternate disposal methods if the lessee demonstrates that subsurface disposal is not feasible or prudent. 
d. Discharge of produced waters into open or ice-covered niarine waters less than 33 ft (10 m) is prohibited. The AO may 
approve discharges into waters greater than 33 ft (10 m) deep based on a case-by-case review of environmental 

factors and consistency with the conditions of an NPDES permit. 





Alternate disposal methods will require an NPDES permit certified by the State 








A-7 
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A. Waste ROP A-5. Areas of operation shail be left clean of all debris. A-1 
Prevention, 
Handling, 
| ROP A-6. Operators shall prevent migration of fuel or chemicals from storage areas to the environment. Notice of any A-4(f) 
Spills | reportable spill (as required by 40 CFR 300.125 and 18 AAC 75.300) shall be given to the AO as soon as possible, but no later 
(continued) — | than 24 hours after occurrence. Other Federal, State, and NSB entities shall be notified as required by law. All spilis shall be 
Cleaned up immediately and to the satisfaction of the AO and all agencies with regulatory authority over spills. including the 
EPA, ADEC, and the U.S. Coast Guard. 
ROP A-7. Before production and as required by law, lessees shall develop spill prevention and response contingency plans. Aad 
ROP A-8. All fuel containers, including barrels and propane tanks, shall be marked with the responsible party's name, product A-4e) 
type, and year filled or purchased. 
B. ice Roads | Stipulation B-1. Water withdrawal is not allowed during winter from lakes less Stipulation B-1. Water withdrawal from B-1 
and Water than 7 ft (2.1 m) deep unless the water body lacks a connection with, and is not rivers and streams during winter is 
subject to, seasonal flooding by a fish-bearing stream The AO may authorize prohibited Water withdrawal is limited to 
water withdrawals from any lakes, creeks, or rivers if the proponent demonstrates 15% of the under-ice water volume in any 
that the location and volume of water withdrawal does not endanger resident fish fish-bearing lake 
populations. 
After consultation with the appropriate 8-2(a)4f 
Federal, State, and NSB regulatory and 
withdrawals from any lake if the 
proponent demonstrates that no fish exist 
in the lake 
XX 
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and Operating Procedures (ROP’s) (continued) 


a 
‘ 





‘twa. 
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A water-monioning pian will be required 
assess Orawdown and water quality 
Changes before. during. and after 
PUMPING any fish-beanng lakes 


ice Chips may be removed from lakes and 
shallow nvers that the proponent 
demonstrates are not fish bearing and 
where the ice 1s grounded 








Stipulation B-2. Compaction of snow 
cover or snow removal from 
waterbodes shall be prohibited except at 
approved ice-road crossings and water 
pumping stations on iskes 

















Stipulation C-1. The following restrictions apply to overland moves. seismic work, and any similar use of heavy equipment 
(other than actual excavations as part of construction) on non-roaded surfaces during the winter season 


a. Operators shall consult with the Fish and Wildlife Service (FWS) and National Marine Fishenes Service (NOAA Fishenes. 
formerly NMFS) before initiating activities in coastal habitat between October 30 and April 15 Activities are prohibited within 
1 mile of known or observed polar bear dens 

b. Ground operations are to begin only after frost and snow cover have reached sufficient depths to meet the tundra protection 
objectives of minumizing compaction of soils and the breakage. abrasion. compaction. or displacement of vegetation Ground 
operations shall cease when the spring melt of snow begins approximately May 5 in the foothills area where elevations 


exceed 300 ft and approximately May 15 in the northern coastal areas The exact dates will be determined by the AO 


C-1(b) 











ROP C-1 The following restnctions apply to overland moves seismic work and any similar use of heavy equipment (other than 
actual excavations as part of construction) on non-roaded surfaces during the winter season 


a Snow bridges shall be removed or breached immediately after use or before spring breakup Ramps and bridges shall be 
substantially free of sod and/or debris 

b To avord additional freeze down of deep-water pools harboring over-wintering fish waterways shall be crossed at shallow 
rifies from point bar to point bar whenever possible 


c 


t 
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C. Overland | ¢ On-the-ground activities shall use low-ground-pressure vehicles such as Rolligons, ARDCO. Trackmaster, Nodweill, or similar 
types of veticies A current list of approved vehicles can be obtained from the AO Limited use of tractors equipped with 








Sersmic wide tracks or “shoes” will be allowed to pull trailers. 
Work ¢ To reduce the possibility of ruts. vetucies shall avoid using the same trails for multiple tips unless necessitated by senous 
(Continued ) safety or superseding environmental concern This provision does not apply to ice roads or hardened snow trails for use by 
Rolligons: 
e Bulidozing of tundra. trails. or seismic lines is prohibited Clearing of drified snow along a trail, seismic line. or in a camp is 
allowed to the extent that the tundra mat is not disturbed 
{ Motorized ground-vehicie use will be minimized within | mile of any raptor nest | Stipulation C-2. The following 
from April 15 through August 15. with the exception that use will be minwnized restnctions apply to overland moves. 
near gyttaicon nests beginning March 15 Such use may be prohibited within % | seismic work, and any similar use of 
mile of active raptor nests. heavy equipment (other than actual 
g Retueling of equipment. when practical, should occur at least 500 ft from fish excavations as part of construction) on 
bearing waterbodies and 100 ft from other waterbodres non-roaded surfaces during the winter 
season 
a Motorized ground-vetucie use will (Note C-2a 
be munwnized within 1 mile of any removed 
raptor nest from April 15 through from the 
August 15, with the exception that Preferred 
use will be munwnized near Alternative-- 
gyttaicon nests beginrung March not relevant 
15 Such use will be prohibited to winter 
within \ mile of known raptor. operations | 
nesting sites 
b Refueling of equipment is A‘5 
prohibited within the active 
floodplain of any waterbody 
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Stipulation D-1. Exploratory drilling in shaliow lakes. strearns. lake beds and the 





active floodplain will only be approved if the applicant can demonstrate to the 
satestaction of the AO that impacts to fish. wildlife vegetation. and the hydrologic 


Condition are rmurumal 





is not slowed within % mie of any fish- 
bearing deep lake as determuned to be in 
lake zone Ill. e@ depth greater than 4m 
(Metior 1985) as shown in Map 20 iif the 
fish-bearing status of the waterbody is 
unknown. the burden is on the lessee to 
demonstrate whether fish are absent 








Stipulation 0-2. Permanent facilites such 

as arstrips and roads shail not be 

Po ee en mega 
pf and gas development. 








i 














Stipulation E-1. Permanent of and gas 
pipelines are protitvted within and 
adjacent to the waterbodies and within the 
prescribed distances from other resources 
listed below (see Map 84) at the distances 
identified to protect fish and raptor habitat. 
cultural and paleontological resources. 
and subsistence and other resource 
values (Resources of concern are listed 
iN parentheses on the following pages ) 
Setbacks include the bed of the 
waterbody and are measured from the 
active floodplain On a case-by-case 
basis and in consultation with appropnate 
Federal State and NSB regulatory and 





K-1 
as notec 
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1. (continued) <1. (continued) 
a ikpikpus River extending from the resource agencies essential pipeline and 
mouth south through the raptor road crossings will be permitted through 
nesting area extending from section | setback areas m those instances where no 
13, TTN., R12W. UM, to T2N.R other suttable sites are avaiable Stream 
12W., UM where up to a | nile Crossings will be sited perpendicular to the 
setback may be required (fish main channel flow lake crossings will be 
raptors. subsistence cultural and at the narrowest pot Road crossings 
paleontological resources) are protibited in the setback area adjacent 
b Alaktak River up to mile setbacks | to the Colville River (see tems below) 
extending from the mouth to the a ikpikpuk River a 1/2-mile setback K-1(0) 
tkpiiput River (fish and subsistence from the bank of the Ikpikpuk River 
resources) “ extending from the mouth south to 
c Chipp River “ernie setbacks the Raptor nesting area extending 
extending from the mouth to the from section 13, T7N., RIZ2W. UM. 
inpikpuk River (fish and subsistence to T2N., R 12W., UM where a 1- 
resources ) mile setback is required (fish 
¢ Oumatit River up to “r-mile raptors. subsistence cultural and 
setbacks downstream from section paleontological resources ) 
11, TSN., RISW_UM (fish and b Alaktak River a Y-mile setback K-4(c) 
subsistence resources ) from each bank of the Alaktak River 
e Tiatut River up to mile setbacks extending trom the mouth to the 
downstream from section 30. T2N | ikpikpuk River (fish and subsistence 
R16W UM (fish and subsistence resources ) 
resources ) c Chipp River a mile setback from K-1(d) 
{ Kigalik River up to ’e-mile setbacks each bank of the Chipp River 
(npanan cultural and extending from the mouth to the 
paleontological resources ) lkpikpuk River (fish and subsistence 
Q Maybe Creek up to mile setbacks resources ) 
(npanan cultural and @ Oumalik River a Ye-mile setback K-1(e) 
resources ) from each bank of the Oumatik 
h Topagoruk River up to ‘mile River downstream from section 11 
setbacks downstream from the TSN, R1SW_.UM (fish and 
confluence with ishuktak Creek (fish subsistence resources ) 
and subsistence resources) 
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Kugrua River up to Yr-mile setbacks 


R27W UM (fish and subsistence 


3, TSN. R1GW_.UM (fish and 
subsistence resources) 

ivisaruk River up to Ye-mile 
setbacks downstream from section 
24, TI0N., R34W_.UM (fish and 
subsistence resources) 

Kaolak River up to ’-mile setbacks 
downstream from section 35, TON... 
R31W_.UM (fish and subsistence 
resources) 

Ketik River up to “mile setbacks 
downstream from section 32, TON... 
R31W_.UM (fish and subsistence 
resources) 








K-1(f) 


K-1(h) 


K-1(i) 


K-1(k) 


K-1(0) 
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areas up to %-mile setbacks from q_ Avalik River a %-mile setback from K-1(q) 
identified nesting colomes, nest each bank of the Avalik River 
sites, brood rearing areas. or downstream from section 31, TON 
molting areas (waterfow habitat) R2BW UM (fish and subsistence 
resources ) 
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Table l1-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 
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~ ze ty ar ? 
nis a 
E. Facility 
Design and 
Construction 
(continued) 
Elson Lagoon, Dease iniet, and s. Colville River: a 2-mile setback from K-t(a) 
Admuraity Bay (Note Kasegaluk the northern biuff (or bank if there is K-7 
Lagoon 1s unavailable for leasing no bluff) of the Colville River 
under this alternative) extending the length of that potion 
of the river within the Planning Area 
and identified as raptor nesting and 


Le@., depth > 4m (Mellor 1985). if 
the fish-beanng status of the 
waterbody is unknown, the 
burden is on the lessee to 
demonstrate whether fish are 
present 

u. Waterfowl nesting and broad-rearing K4 
areas -mile setbacks from identified 


rearing areas or molting areas 
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#-02. Stipulations and Required Operating Procedures (ROP's} (continued) 
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Stipulation E-2. Permanent roads (ie E-1 
gravel. sand) connecting to a road system \ 
or docks outside the Planning Area are 
prohibited Permanent roads necessary to 
connect pads within independent. remote 
of fields are allowed but they must be 
designed and constructed to create 
mirumal environmental impacts Roads 
connecting production sites between 
separate oi fields may be considered 








ROP E-1. All crude oil. produced water seawater, and natural gas pipelines shall be designed. constructed. and operated E4 
under an approved Quality Assurance/C ) :ality Control pian 
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ROP E-2 The lessee shall minwnize the development footprint E+5 








ROP E-3. Bridges. rather than culverts. shall be used for any allowed road crossings on all rivers identified by "= AO E+4 
to reduce the potential of ice-jam flooding and erosion When necessary on smaiier streams culverts shail be |. , 
enough to avord restncting fish passage or adversely affecting natural stream flow 








ROP E-4. Design. locate. construct, and operate permanent oil and gas infrastructure to minimize adverse effects on E-7(a)+c) 

caribou movement. 

ROP E-5. Pipelines and roads shall be designed to facilitate caribou and ROP E-5. Aboveground pipelines E-7(a) 

subsistence user passage shall be elevated at least 5 ft. as (b) 
measured from the ground to the (c) 


where pipe and road converge on a drill 
pad 
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ROP E4 Permanent of and gas facilites upon or within 500 ft of shallow 
lakes strearms iake beds estuanes and thew active floodpian will only be 
approved @f "he applicant can demonstrate to the satisfaction of the AO that 
adverse enpac’s to fish wildilfe vegetation and the hydrologic condition 
are munwnal ‘€ssental pipeline and road crossings will be permitted on a 
Case Dy Case bass 








ROP E-7. Grave! mine site reclamation will be in >scordance with a plan 
approved by the AO 


Es 








ROP E-8. Coastal facilites shall be designed. sited and constructed to 
prevent significant changes to nearshore oceanographic circulation patterns docks are prohibited in river mouths or 


E-3 


and water-quality characteristics (eg salinity temperature suspended dettas Artificial gravel isiands and 

sediments) that result in measurements exceeding water-quality critena and bottom-founded structures are 

must maintain free passage of marine and anadromous fish prohibited in river mouths or active 
stream channels on river deltas 
except as provided in the paragraphs 
below 
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Table 11-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 





Activity _ 


Alternative A 


—_—" 


il 








F. Air Traffic* 








ROP F-1. Aji aircraft use shall be conducted in a manner that will minimize 


impacts to wildlife and birds. 





ROP F-1. Aircraft shal! maintain an 
altitude of at least 1.500 ft AGL when 


within % mile of cliffs identified as raptor 
nesting sites from April 15 through August 
15 and within % mile of known gyrfaicon 
nest sites from March 15 to August 15. 
unless doing so would endanger human 


life or violate safe flying practices. 


Permittees shall obtain information from 
BLM necessary to plan flight routes when 


routes may go near faicon nests 





F-1(a) 
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Table 11-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 



































The applicant shall submit documentation of consultation efforts and a written plan that shows how the applicant's activities. 


in combination with other activities in the area, will be scheduled and located to prevent unreasonable conflicts with 
bsi wities, 


In the event that no agreemeni is reached between the parties, the AO shall consult with the directly involved parties and 





| Activity Alternative A Alternative B Alternative C 
F. Air Traffic* Stipulation F-1. Aircraft shall maintain an F-1(b) 
(continued! altitude of at least 1,000 ft above ground 
level (AGL) (except for takeoffs and 
iandings) over caribou winter ranges from 
October 1 through May 15. 
Stipulation F-2. Aircraft shall maintain an F-i(e) 
altitude of at least 2,000 ft AGL over the (f) 
caribou insect relief area from June 20 
through July 31, unless doing so would 
endanger human life or violate safe flying 
practices. 
Note: *The BLM's authority to restrict air traffic is limited to those activities associated wit! use authorization on BL M-administered lands. 
G. Oil Fieid Stipulation G-1. Upon field abandonment or expiration of a lease or oil- and gas-related perr it, all facilities shall be G-1 
Abandonment removed and sites rehabilitated to the satisfaction of the AO after determining whether it is ir, the best interest of the pubiic 
to retain some or all of the facilities. 
Stipulation H-1. All operations shall be conducted in a manner that prevents unreasonable conflicts with subsistence 
H. Subsistence activilies 
H-1 
Before submitting an application to the BLM, the applicant shall consult with directly affected subsistence communities, 
NSB, and the Subsistence Advisory Panel to discuss the siting, timing and methods of proposed operations. Through this 
consultation, the applicant shall make every reasonable effort, including such mechanisms as a conflict avoidance 
agreement and mitigating measures, to ensure that proposed activities will not result in unreasonable interference with 
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Table li-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 





























Activity _Alternative A Alternative B __Alternative 
H. Subsistence | ROP H-1. During exploration, development, and production the lessee shall develop and implement a plan. approved by the H-1(c)(7) 
(continued) AO in consultation with the Research and Monitoring Team and the Subsistence Advisory Panel, to monitor the effects of 

activities on subsistence. The lessee shall provide biannual reports to BLM, the Research and Monitoring Team, and the 

Subsistence Advisory Panel. 

—_— 

|. Orientation ROP I-1. The lessee shall include in any application for permit to drill a proposed orientation program for all personnel 1-1 
Program involved in exploration or development and production activities (including personnel of lessee's agents, contractors, and 


subcontractors) for review and approval by the AO. The program shall be designed in sufficient detail to inform individuals 
working on the project of specific types of environmental, social, and cultural concerns that relate to the Planning Area. The 
program shall address the importance of not disturbing archaeological and biological resources and habitats, including 
endangered species, fisheries, bird colonies, and marine mammals and provide guidance on how to avoid disturbance 
Guidance shall include the production and distribution of information cards on endangered and/or threatened species in the 
Planning Area. The program shall be designed to increase sensitivity and understanding of personnel to community values. 
customs, and lifestyles in areas in which personne! will be operating. The orientation program shall also include information 
concerning avoidance of conflicts with subsistence, commercial fishing activities, and pertinent mitigation 


The program shall be attended at least once a year by all personnel involved in on-site exploration or development and 
production activities (including personne! of lessee's agents, contractors, and subcontractors) and all supervisory and 
managerial personnel involved in lease activities of the lessee and its agents, contractors, and subcontractors. individual 
training is transferable from one facility to another except for elements of the training specific to a particular site 


Lessees shall maintain a record onsite of all personne! who attend the program for so long as the site is active, though not 
to exceed the 5 most recent years of operations. This record shall include the name and dates(s) of attendance of each 
attendee 
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Table 11-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 





Activity 


a 


Alternative C 





J. Miscellaneous 





Stipulation J-1. if necessary to construct permanent facilities within the 
Colville River Special Area. all reasonable and practicable efforts shal’ be 
made to locate permanent facilities as far from raptor nests as practical and 
feasible, but consistent with the following: alteration of limited, high quality 
habitat that could significantly reduce prey availability shall be minimized Of 


Stipulation J-1. if necessary to construct 
permanent facilites within the Colville 
River Special Area. all reasonable and 
practicable efforts shall be made to locate 
permanent facilites as far from raptor 
nests as feasibie. but consistent with the 
following: within 15 miles of nest sites. 








C-1(a) 








ROP J-1. Oil and gas lessees and their contractors and subcontractors will prepare and implement bear-interaction plans 


to minimize conflicts between bears and humans. These plans shall include measures to: (a) minimize attraction of bears to 


the drill sites; (b) organize layout of buildings and work areas to minimize human/bear interactions. (c) warn personne! of 
bears near or on drill sites and identify proper procedures to be followed; (d) if authorized, deter bears from the drill site. (e) 
provide contingencies in the event bears do not leave the site or cannot be deterred by authorized personnel. (f) discuss 


proper storage and disposai of materials that may be toxic to bears; and (g) provide a systematic record of bears on the site 


and in the immediate area. Lessees shall develop educational programs and camp layout and management plans as they 





A-8(a)-g) 
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Table 1I-02. Stipulations and Required Operating Procedures (ROP’s) (continued) 





New Stiputations and Required Operating Provedures (i.e, not in Draft IAP/EIS under any Alternative) 











Endangered Stipulation K. The lease area may now or herea'ter contain plants. animals. or thew habitats determined to be threatened. L 
Species Act- endangered. or other special status species BLM may recommend modifications to exploration and development 
Section 7  (Saunelliin ts Galdlinp ia eannenedtion end cxamamemant chleciien to excl Gibbennmmend exthdiy Gah ih enekiade tee ceed | 
Consultation to lst such 3 species or thew habitat. BLM may require modifications to or disapprove proposed activity that is likely to 
resull in jeopardy to the continued existence of a proposed or listed threatened or endangered species or result in the 
destruction or adverse modification of a designated or proposed critical habitat. BLM will not approve any ground-disturbing | 
activity that may affect any such species or critical habitat until ¢ completes its obligations under applicable requirements of 
the Endangered Species Act as amended. 16 USC § 1531 et seq.. including completion of any required procedure for 
| conference or consultation 
Various No corresponding stipulations or required operating procedures for Alternative A.B. or C B-2 (g) 
Activities Es 
E-10 
E-11 
E-12 
F-1(c) and 
(d) 
K-1(j) 
K-1(1) 
K-1(m) 
K-1(n) 
K-1(p) 
K-5 
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Table li-0* 

Stipulations and Procedures for the Preferred Alternative 

A. Waste A-1 Required Operating Procedure 

Prevention, Objective: Protect the health and safety of oil field workers and the general public by avoiding the disposal of solid waste and 
Handling, garbage near areas of human activity. 

Disposal; Requirement/Standard: Areas of operation shall be left clean of all debris oll 
Spilis,and = =©A-2 Required Operating Procedure 

Public _ Objective: Minimize impacts on the environment from non-hazardous waste generation. Encourage continuous environmental 
Safety _ improvement. Protect the health and safety of oil field workers and the general public. Avoid human-caused Changes in predator 








| populations. 


Requirement/Standard: Lessees/permittees shall prepare and implement a comprehensive waste management plan for all 


_ phases of exploration and development, including seismic activities. The pian shall be submitted to the AO for approval. in 


consultation with Federal, State and North Slope Borough regulatory and resource agencies, as appropriate (based on agency 
legal authority and jurisdictional responsibility). as part of a plan of operations or other similar permit application. The plan shall 
consider and take into account the following requirements 

a) Methods to avoid attracting wildlife to food and garbage: Ail feasible precautions shall be taken to avoid attracting wildlife 
to food and garbage. (A current list of approved precautions. specific to type of permitted use, can be obtained from the AO ) 

b) Disposal of putrescible waste: Current requirements prohibit the burial of garbage. Lessees and permitted users shall have 
a written procedure to ensure that the handling and disposal of putrescible was'e will be accomplished in a manner that prevents 
the attraction of wildlife. All putrescible waste shail be incinerated, backhauled, or composted in a manner approved by the AO 
All solid waste, including incinerator ash, shall be disposed of in an approved waste-disposal facility in accordance with U S 
Environmental Protection Agency (EPA) and Alaska Department of Environmental Conservation (ADEC) regulations and 
procedures. The burial of human waste is prohibited except as authorized by the AO 

c) Dispose! of pumpabie waste products: Except as specifically provided. BLM currently requires all pumpable solid. liquid, 


and sludge waste be disposed of by injection in accordance with EPA, ADEC. and the Alaska Oil and Gas Conservation 
_ Commission regulations and procedures. On-pad temporary muds and cuttings storage, as approved by ADEC. will be allowed 
_ aS necessary to facilitate annular injection and/or backhaul operations 


_d) Disposal of wastewater and domestic wastewater: BLM currently prohibits wastewater discharges or disposal of domestic 


"wastewater into bodies of fresh. estuanne. and manine water including wetlands, unless authorized by the National Pollution 


Discharge Elimination System (NPDES) or State permit. 
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Procedures for the Preferred Alternative (continued) 




















A-3 Required Operating Procedure 
Requirement/Standard: For oll- and gas-related activities. a Hazardous-Materials Emergency-Contingency Plan shall be 
prepared and implemented before transportation. storage. or use of fuel or hazardous substances. The pian shall include a set of 
procedures to ensure prompt response. notification, and cleanup in the event of a hazardous substance spill or threat of a 
release Procedures applicable to fuel and hazardous substances handling (associated with transportation vehicles) may consist 
of Best Management Practices if approved by the AO. The pian shail include a list of resources available for response (e.g. 
heavy-equipment operators, spill-cleanup materials or companies), and names and phone numbers of Federal, State. and NSB 
contacts. Other Federal and State regulations may apply and revjuire additional planning requirements. All staff shall be 
instructed regarding these procedures. 7 








Objective: Minimize the impact of contaminants on fish, wildlife, and the environment, including wetlands, marshes and marine 
waters, as a rest of fuel, crude ofl and other liquid chemical spills. Protect subsistence resources and subsistence activities 
Requirement/*tandard: Before initiating any oil and gas or related activity or operation, including field research/surveys and/or 
seismic operations, lessees/permitiees shall develop a comprehensive spill prevention and response contingency plan per 40 

_ CFR 112 (OPA). The plan shall consider and take into account the following requirements 

_ a) On-site clean-up materials. Sufficient oil-spill-cleanup materials (absorbents, containment devices. etc ) shall be stored at all 
_ fueling points and vehicie-maintenance areas and shall be carried by field crews on all overland moves, seismic work trains, and 
_ Similar overland moves by heavy equipment. 

| b) Storage Containers. Fue! and other petroleum products and other liquid chemicals shall be stored in proper containers at 

| chemicals designated by the AO in excess of 1.320 gallons in storage capacity, shall be stored within an impermeable lined and 
_ Giked area or within approved alternate storage containers such as overpacks, capable of containing 110 percent of the stored 
volume 

c) Liner Materials. Liner materia! shall be compatible with the stored product and capable of remaining impermeable during 
typical weather extremes expected throughout the storage period 

d) Permanent Fueling Stations. Permanent fueling stations shall be lined or have impermeable protection to prevent fuel 
migration to the environment from overfills and spills 

e) Proper identification of Containers. All fuel containers. including barrels and propane tanks. shall be marked with the 
responsible party's name, product type. and year filled or purchased 

f) Notice of Reportable Spills. Notice of any reportable spill (as required by 40 CFR 300 125 and 18 AAC 75 300) shall be 
_given to the AO as soon as possible, but no later than 24 hours after occurrence 




















1-82 “6 ALTERNATIVES 












Final Integrated Activity Plan/Environmental Impact Statement, 2063 


Procedures for the Preferred Alternative (continued) 

















A. Waste A-5 Required Operating Procedure 
Prevention, | Objective: Minimize the impact of contaminants from refueling operations on fish, wildlife, and the environment. 
Handling, Requirement/Standard: Refueling of equipment within 500 ft of the active flood plain of any fish-bearing water body and 100 ft 
Disposal; from non-fish-bearing water bodies is prohibited. Small caches (up to 216 gallons) for mctorboats float planes, ski planes, and 
Spills, and small equipment, e.g. portable generators and water pumps, will be permitted. The AO may allow storage and operations at 
Public areas closer than the stated distances if properly designed to account for local hydrologic conditions. 
Safety A-6 Required Operating Procedure 
(continued) Objective: Minimize the impact on fish, wildlife, and the environment from contaminants associated with the exploratory drilling 
process. 
Standard/Requirement: Surface discharge of reserve-pit fluids is prohibited unless authorized by applicable NPDES, ADEC, 
and NSB permits (as appropriate) and approved by the AO. 
A-7 Required Operating Procedure 


Objective: Minimize the impacts to the environment of disposal of produced fluids recovered during the development phase on 
fish, wildlife, and the environment. 

Requirement/Standard: Procedures for the disposal of produced fluids shall meet the foliowing requirements: 

a) In upland areas, including wetlands, disposal will be by subsurface-disposal techniques. The AO may permit alternate disposal 
methods if the lessee demonstrates that subsurface disposal is not feasible or prudent and the alternative method will not result 
in adverse environmental effects. 

b) In marine waters, approval of discharges by the AO will be basec' on a case-by-case review of environmental factors and 
consistency with the conditions of an NPDES permit. Discharge of produced fluids will be prohibited at locations where currents 
and water depths, in combination with other conditions, are not adequate to prevent impacts to known biologically sensitive 
areas. Alternate disposal methods will require an NPDES permit certified by the State. 











A-8 Required Operating Procedure 
Requirement/Standard: Oil and gas lessees and their contractors and subcontractors will, as a part of preparation of lease 
operation planning, prepare and implement bear-interaction plans to minimize conflicts between bears and humans. These plans 


| shall include measures to: 


a) Minimize attraction of bears to the drill sites. 

b) Organize layout of buildings and work areas to minimize human/bear interactions. 

c) Warn personnel of bears near or on drill sites and identify proper procedures to be followed. 

d) Establish procedures, if authorized, to deter bears from the drill site. 

e) Provide contingencies in the event bears do not leave the site or cannot be deterred by authorized personnel. 
f) Discuss proper storage and disposal of materials that may be toxic to bears. 

g) Provide a systematic record of bears on the site and in the immediate area. 
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Table 11-03 


Stipulations and Required Operating Procedures for the Preferred Alternative (continued) 





Stipulations and Required Operating Procedures for the Preferred Alternative 




















B. Water B-1 Required Operating Procedure 
Use for Objective: Maintain populations of, and adequate habitat for, fish and invertebrates. 
Permitted Requirement/Standard: Water withdrawal from rivers and streams during winter is prohibited. 
Activities B-2 Required Operating Procedure 
Objective: Maintain natural hydrologic regimes in soils surrounding lakes and ponds and maintain populations of, and adequate 
habitat for, fish and invertebrates. 
Requirement/Standard: Water withdrawal from lakes may be authorized on a site-specific basis depending on size, water 
volume, depth and fish population and species diversification. Current water withdrawal requirements specify: 
a) Water withdrawals from any fish bearing lake 7 ft or deeper shall be limited to 15 percent of the estimated free water volume 
located beneath the ice. 
b) Water withdrawals from lakes with depths between 5 and 7 ft that contain only ninespine stikleback and/or Alaska blackfish 
are limited to up to 30 percent of the under-ice volume. 
Cc) Water withdrawal may be authorized from any lake if the proponent demonstrates that no fish exist in the lake. 
d) A water-monitoring plan may be required to assess draw down and water quality changes before, during, and after pumping 
any fish-bearing lake 
e) The removal of naturally grounded ice may be authorized from lakes and shallow rivers on a site-specific basis depending 
upon its size, water volume, depth, and fish population and species diversification. 
f) Removed ice aggregate shall be included in the 15 percent or 30 percent (whichever is the appropriate case) withdrawal limits, 
unless otherwise approved. 
g) Any water intake structures in fish-bearing waters shall be designed, operated and maintained to prevent fish entrapment. 
entrainment, or injury. 
h) Compaction of snow cover or snow removal from fish-bearing water bodies shall be prohibited except at approved ice road 
crossings, water pumping stations on lakes or areas of grounded ice. 
C. Winter The following stipulations and ROP'’s apply to overland moves, seismic work, and any similar cross-country vehicle use of heavy 
Overland equipment on non-roaded surfaces during the winter season. These restrictions do not apply to the use of such equipment on ice 
Moves and roads after they are constructed. 
Seismic C-1 Required Operating Procedure 
Work Objective: Protect grizzly bear, polar bear, and marine mammal denning and/or birthing locations. 


Requirement/Standard: 

a) Cross-country use of heavy equipment and seismic activities are prohibited within % mi of occupied grizzly bear dens 
identified by ADF&G unless alternative mitigation measures are approved by the AO in consultation with ADF&G. 

b) Cross-country use of heavy equipment and seismic activities are prohibited within 1 mi of known or observed polar bear dens 
or seal birthing lairs. Operators shall consult with the U.S. Fish and Wildlife Service (FWS) and/or NOAA Fisheries, as 
appropriate. before initiating activities in coastal habitat between October 30 and April 15. 
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Stipulations and Required Operating Procedures for the Preferred Alternative (continued) 

and Procedures for the Preferred Aiternative 

Overiand C-2 Required Operating Procedure 

Moves and Objective : Protect stream banks, minimize compaction of soils, and minimize the breakage, abrasion, compaction, or 
Seismic Gisplacement of vegetation. 


Requirement/Standard: 
(continued) a) Ground operations shall be allowed only when frost and snow covers are at sufficient depths to protect the tundra. Ground 
operations shall cease when the spring snowmelt begins, approximately May 5 in the foothills area where elevations reach or 
exceed 500 ft, and approximately May 15 in the northern coastal areas. The exact dates will be determined by the AO. 


b) Only low-ground-pressure vehicles shall be used for on-the-ground activities off ice roads or pads. A current list of approved 
vehicles can be obtained from the AO. mepee babe hag pect hoger heap poly oop dhed emnden rant 














¢) Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited: however, on existing trails, seismic lines or 
camps, clearing of drifted snow is allowed to the extent that the tundra mat is not disturbed. 

d) To reduce the possibility of ruts, vehicles shall avoid using the same trails for multiple trips unless necessitated by serious 
safety or superseding environmental concern. This provision does not apply to hardened snow trails for use by low-ground- 
pressure vehicles such as Rolligons. 

e) The location of winter ice roads shall be designed and located to minimize compaction of soils and the breakage, abrasion, 
compaction, or displacement of vegetation. Offsets may be required to avoid using the same route or track in the subsequent 


year 
C-3 Required Operating Procedure 

protect stream banks. 

Requirement/Standard: Snow and ice bridges shall be removed, breached or slotted before spring breakup. Ramps and 
bridges shall be substantially free of soil and debris. 

C-4 Required Operating Procedure 

Objective: Avoid additional freeze down of deep-water pools harboring over-wintering fish and invertebrates used by fish. 
Requirement/Standard: Rivers and streams shall be crossed at shallow riffles from point bar to point bar whenever possible. 
D. Oil and D-1 Lease Stipulation 











Gas Objectives: Protect fish-bearing rivers, s,eams and lakes from blowouts, and minimize alteration of riparian habitat. 
Exploratory | Requirement/Standard: Exploratory drilling is prohibited in rivers and streams, as determined by the active floodplain, and fish- 
Drilling bearing lakes, except where the lessee can demonstrate on a site-specific basis that impacts would be minimal or it is 


determined that there is no feasible or prudent alternative. 
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Procedures for the Preferred Alternative (continued) 
and Procedures for the Preferred Alternative 








D-2 Lease Stipulation 
Objective: Minimize surface impacts from exploratery drilling. 

Requirement/Standard: Exploratory drilliny; shall be limited to temporary facilities such as ice pads. ice roads, ice airstrips. 
temporary platforms, etc., unless the lessee demonstrates that construction of permanent facilities such as gravel airstrips. 
storage pads, and connecting roads is environmentally preferable or necessary to Carry out exploration more economically. 











E-1 Required Operating Procedure 

Objective: Protect subsistence use and access to traditional subsistence hunting and fishing areas, and minimize the impact of 
oil and gas activities on air, land, water, fish .wnd wildlife resources. 

Requirement/Standard: All roads must be designed, constructed, maintained and operated to create minimal environmental 
impacts and to protect subsistence use and access w traditional subsistence hunting and fishing areas. Subject to approval by 
the AO, the construction, operation and maintenance of oil field roads is the responsibility of the lessee. Note: “his provision 
does not apply to intercommunity or other permanent ‘oads constructed with public funds for general transportation purposes. 
This preserves the opportunity to plan, design and construct public transportation systems to meet the economic, transportation, 
and public health and safety needs of the State of Alaska and/or communities within NPR-A. 





E-2 Lease Stipulation 

Requirement/Standard: The design and location of permanent oil and gas facilities within 500 ft of fish-bearing or 100 ft of non- 
fish-bearing waterbodies will only be approved on a case-by-case basis if the lessee can demonstrate that impacts to fish, water 
quality, and aquatic and riparian habitats are minimal. (Note: Also refer to Area-Specific Stipulations and ROP’s for Rivers 
(Stipulation K-1) and Deep Water Lakes (Stipulation K-2).) 





_—_—— 


E-3 Lease Stipulation 

Objective: Maintain free passage of marine and anadromous fish, and protect subsistence use and access to traditional 
Requirement/Standard: Causeways and docks are prohibited in river mouths or deltas. Artificial gravel islands and bottom- 
founded structures are prohibited in river mouths or active stream channels on river deltas. Causeways, docks, artificial islands. 
and bottom-founded structures shall be designed to ensure free passage of marine and anadromous fish and to prevent 
significant changes to nearshore oceanographic circulation patterns and water quality characteristics. A monitoring program may 
be required to address the objectives of water quality and free passage of fish. 








E-4 Required Operating Procedure 

Objective : Minimize the potential for pipeline leaks, the resulting environmental damage and industrial accidents. 
Requirement/Standard: All pipelines shall be designed, constructed, and operated under an AO-approved Quality 
Assurance/Quality Control pian that is specific to the product transported. 
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1 Operating Procedures for the Preferred Alternative (continued) 








Easiaeeeelletaartl: Pastiten hah bn detened end tecates to ebsites devcteeennt ets to Go metmeneten 
practicable considering environmental, economic, and social impacts. Note: Where aircraft traffic is an issue, consideration shall 
be given to balancing gravel pad size and available supply storage capacity with potential reductions in the use of aircraft to 
support oil and gas operations. 





E-6 Required Operating Procedure 

Objective: Reduce the potential for ice-jam flooding, erosion. and restriction of fish passage. 

Requirement/Standard: Water crossings shall be designed and constructed to ensure free passage of fish, maintain natura! 
drainage, and minimal adverse effects to natural stream flow. Note’ Bridges, rather than culverts, are the preferred structures for 
crossing rivers. When necessary, culverts can be constructed on smaiier streams, if they are large enough to avoid restricting 
fish passage or adversely affecting natural stream flow. 





E-7 Required Operating Procedure 
Objective: Minimize disruption of caribou movement and subsistence use. 
Requirement/Standard: Pipelines and roads shall be designed to allow the free movement of caribou and the safe, unimpeded 
practices: 
a) Above ground pipelines shal! be elevated an average of at least 7 ft as measured from the ground to the bottom of the 
pipeline (except where pipelines intersect a road, pad, in transition zones between buried and elevated pipelines, or at ramps 
installed to facilitate wildlife passage and subsistence passage and access). 
b) In areas where facilities or terrain may funnel caribou movement, ramps over pipelines, buried pipelines, or pipelines buried 
under roads may be required by the AO after consultation with Federal, State, and North Slope Borough regulatory and resource 
agencies (as appropriate, based on agency legal authority and jurisdictional responsibility). 
c) A minimum distance of 500 ft between pipelines and roads should be maintained when feasible. Separating roads from 
pipelines may not be feasible within narrow land corridors between lakes and where pipelines and roads converge on a drill pad. 











E-8 Required Operating Procedure 

Objective: Minimize the impact of mineral materials mining activities on air, land, water, fish, and wildiife resources. 
Requirement/Standard: Gravel mine site design and reclamation will be in accordance with a plar. approved by the AO. The 
plan shall consider: 

a) Locations outside the active flood plain. 

b) Design and construction of gravel mine sites within active flood plains to serve as water reservoirs for future use. 

C) Potential use of site for enhancing fish and wildlife habitat. 
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and Procedures for the Preferred Alternative (continued) 
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E-9 Required Operating Procedure 

Objective: Avoidance of human-caused increases in populations of predators of ground nesting birds. 
Requirement/Standard: Lessee shall utilize best available technology to prevent facilities from providing nesting, denning, or 
shelter sites for ravens, raptors, and foxes. The lessee shall provide the AO with an annual report on the use of oll and gas 
facilities by ravens, raptors and foxes as nesting, denning, and shelter sites. 





E-10 Required Operating Procedure 

Objective: Prevention of migrating waterfowl, including species listed under the Endangered Species Act, from striking oil and 
Requirement/Standard: Except for safety lighting, illumination of higher structures shall be designed to direct artificial exterior 
that exceed 20 ft shall be illuminated as outlined above. 








| 


E-11 Required Operating Procedure 

Objective: Minimize the take of species listed under the Endangered Species Act and minimize the disturbance of other species 
of interest from direct or indirect interaction with oil and gas facilities. 

Requirement/Standard: In accordance with the guidance below, before the approval of facility construction, aerial surveys of 
breeding pairs of the following species shall be conducted within any area proposed for development. 
Spectacied and/or Stelier's Eiders 

a) Surveys shall be conducted by the lessee for at least three (3) years before authorization of construction, if such construction 
is within the FWS North Slope Eider survey area (Map 62), and at least one (1) year outside that area. Results of aerial surveys 
and habitat mapping may require additional ground nest surveys. Spectacied and/or Steller's eider surveys shall be conducted 
following accepted BLM-protocol during the second week of June. 

b) If spectacied and/or Steller's eiders are determined to be present within the proposed development area, the applicant shall 
consult with the FWS and BLM in the design and placement of roads and facilities in order to minimize impacts to nesting and 
mitigating measures, construction of permanent facilities, placement of fill, alteration of eider habitat, aircraft operations, and 
introduction of high noise levels. 

Cc) To reduce the possibility of spectacied and/or Steller’s eiders from striking above-ground utility lines (power and 
communication), such lines shall either be buried in access roads, or suspended on vertical support members. to the extend 
marked along their entire length to improve visibility for low flying birds. Such markings shall be jointly developed through 
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Procedures for the Preferred Alternative (continued) 





the Preivrred Alternative 








E-11 Required Operating Procedure (continued) 

Yellow-bilied Loon 

2) Aerial surveys shall be conducted by the lessee for at least 3 years before authorization of construction of facilities proposed 
for development that are within 1 mi of a lake 25 acres or larger in size. These surveys along shorelines of large lakes shall be 
conducted following accepted BLM protocol during nesting in late June and during brood rearing in late August. 

b) Should yellow-billed loons be present, the design and location of facilities must be such that disturbance is minimized. Current 
accepted mitigation is a one-mile buffer around all recorded nest sites and a minimum 500-m buffer around the remainder of the 
lake shoreline Development may be prohibited within buffers or activities curtailed while birds are present. 





E-12 Required Operating Procedure 

Objective: Use of ecological mapping as a tool to assess wildiife habitat before development of permanent facilities, to conserve 
important habitat types during development 

Requirement/Standard: An ecological land classification miap of the Gevelopment area shall be developed before approval of 
facility construction. The map will integrate geomorphology, surface-form and vegetation at a scale, level of resolution, and level 
of positional accuracy adequate for detailed analyses of development alternatives. The map shail be prepared in time to plan 
one season of ground-based wildiife surveys. if deemed necessary by the AO. before approval of exact facility location and 
facility construction. 











F-1 Required Operating Procedure 

Objective: Minimize the effects of low-flying aircraft on wildlife, traditional subsistence activities, and local communities 
Requirement/Standard: The lessee shall ensure that aircraft used for permitted activities maintain altitudes according to the 
following guidelines: 

a) Aircraft shall maintain an altitude of at least 1.500 ft above ground level (AGL) when within % mi of cliffs identified as raptor 
nesting sites from April 15 through August 15 and within 4 mi of known gyrfaicon nest sites from March 15 to August 15, unless 
doing so would endanger human life or violate safe flying practices Permittees shall obtain information from BLM necessary to 
plan fight routes when routes may go near falcon nests 

b) Aircraft shall maintain an altitude c' at least 1,000 ft AGL (except for takeoffs and landings) over caribou winter ranges from 
December 1 through May 1, unless doing so would endanger human life or violate safe flying practices Caribou wintering areas 
will be defined annually by the AO 

c) The number of takeoffs and landings to support oil and gas operations with necessary materials and supplies should be 
limited to the maximum extent possible During the design of proposed oi! and gas facilities, larger landing strips and storage 
areas should be considered so as to allow larger aircraft to be employed. resulting in a fewer number of flights to the facility 

d) Use of aircraft, especially rotary wing aircraft, near known subsistence Camps and cabins or during sensitive subsistence 
hunting periods (spring goose hunting and fall caribou and moose hunting) should be kept to a minimum 

e) Aircraft used for permitted activites shall maintain an altitude of at least 2.000 ft AGL (except for takeoffs and landings) over 
the Caribou Study Area (Map 91) from June 15 through July 31, unless doing so would endanger human life or violate safe flying 
practices. 
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(Continued) 
f) Aircraft shall maintain an altitude of at least 2,000 ft AGL (except for takeoffs and landings) over the Caribou Coastal Insect- 
Relief Areas (Map 91) from June 15 through July 31, unless doing so would endanger human life or violate safe flying practices. 





G-1 Lease Stipulation 

Objective: Ensure the final disposition of the land meets the current and future needs of the public. 

Requirement/Standard: Upon abandonment or expiration of the iease, all oil- and gas-related facilities shall be removed and 
sites rehabilitated to as near the original condition as practicable, subject to the review of the AO. The AO may determine that it 
is in the best interest of the public to retain some or all facilities. 








“Consultation” may take place by in-person meetings, teleconference, videoconference, and exchange of written documents, e- 
mail, or other means appropriate to the circumstances. Consultation does not include public meetings that are primarily for the 
purpose of information distribution, unless it is explained at the beginning of the meeting that there is an open dialogue, and 
that comments, concerns, or other information are being actively solicited. 








H-1 Required Operating Procedure 

Objective: Provide opportunities for participation in planning and decision-making to prevent unreasonable conflicts between 
subsistence uses and oil and gas and related activities. 

Requirement/Standard: Lessee/permittee shall consult directly with affected communities using the following guidelines. 

a) Before submitting an application to the BLM, the applicant shall consult with directly affected subsistence communities, the 
North Slope Borough, and the NPR-A Subsistence Advisory Panel to discuss the siting, timing and methods of proposed 
operations. Through this consultation, the applicant shall make every reasonable effort, including such mechanisms as conflict 
avoidance agreements and mitigating measures, to ensure that proposed activities will not result in unreasonable interference 
with subsistence activities. 

b) The applicant shall submit documentation of consultation efforts as part of its operations plan. Applicants should submit the 
proposed plan of operations to provide an adequate time for review and comment by the NPR-A Subsistence Advisory Panel 
and to allow time for formal government-to-government consultation with Native Tribal Governments. The applicant shall submit 
documentation of its consultation efforts and a written plan that shows how its activities, in combination with other activities in 
the area, will be scheduled and located to prevent unreasonable conflicts with subsistence activities. Operations plans must 
include a discussion of the potential effects of the proposed operation, and the proposed operation in combination with other 
existing or reasonably foreseeable operations. 

Cc) A subsistence plan addressing the following items must be submitted. 

1. A detailed description of the activity(ies) to take place (including the use of aircraft). 

2. A description of how the lessee/permittee will minimize and/or deal with any potential impacts identified by the AO during the 
consultation process. 
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H-1 Required Operating Procedure (continued) 
3. A detailed description of the monitoring effort to take place, including process, procedures, personnel involved and points of 
contact both at the work site and in the local community. 

4. Communication elements to provide information on how the applicant will keep potentially affected individuals and 
communities up-to-date on the progress of the activities and locations of possible, short-term conflicts (if any) with subsistence 
5. Procedures necessary to facilitate access by subsistence users to conduct their activities. 

6. In the event that no agreement is reached between the parties, the AO shall consult with the directly involved parties and 

7. During development, monitoring plans must be established for new permanent facilities, including pipelines, to assess an 
appropriate range of potential effects on resources and subsistence as determined on a case-by-case basis given the nature and 
location of the facilities. The scope, intensity, and duration of such plans will be established in consultation with the AO and 
Subsistence Advisory Panel. 











H-2 Required Operating Procedure 

Objective: Prevent unreasonable conflicts between subsistence activities and geophysical (seismic) exploration. 
Requirement/Standard: in addition to the consultation process described above for permitted activities, before applving for 
permits to conduct geophysical (seismic) exploration, the applicant shall consult with local communities and residents: 

a) Because of the large land area covered by typical geophysical operations and the potential to impact a large number of 
subsistence users during the exploration season, the permittee/operator will notify, in writing, all potentially affected long-term 
cabin and camp users. 

b) The official recognized list of cabin and campsite users is the North Slope Borough's 2001 (or most current) inventory of 
cabins and 

c) For the purpose of this standard, potentially affected cabins and campsites are defined as any camp or campsite within the 
boundary of the area subject to proposed geophysical exploration and/or within 1,200 ft of actual or planned travel routes used to 
supply the seismic operations while it is in operation. 

d) A copy of the notification letter and a list of potentially affected users shall also be provided to the office of the appropriate 
Native Tribal Government. 

e) Based on that consultation, the AO may prohibit seismic work up to 1,200 ft of any known, long-term, cabin or campsite. 
Generally, the AO will allow wintertime seismic work to be conducted within 300 ft of a long-term cabin or campsite that is not in 
use. 
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Procedures for Alternative 
I-1 Required Operating Procedure 


Objective: Minimize cultural and resource conflicts. 

Requirement/Standard: All personnel involved in oil and gas and related activities shall be provided information concerning 
cultural concerns that relate to the region. The lessee/permittee shall ensure that all personnel involved in permitted activities 
shall attend an orientation program at least once a year. The proposed orientation program shall be submitted to the AO for 

review and approval and should: 

a) Provide sufficient detail to notify personnel of applicable stipulations and required operating procedures as well as inform 

individuals working on the project of specific types of environmental, social, traditional and cultural concerns that relate to the 


region. 

b) Address the importance of not disturbing archaeological and biological resources and habitats, including endangered species. 
fisheries, bird colonies, and marine mammals, and provide guidance on how to avoid disturbance. 

C) Include guidance on the preparation, production, and distribution of information cards on endangered and/or threatened 
species. 

d) Be designed to increase sensitivity and understanding of personnel to community values, customs, and lifestyles in areas in 
which personnel will be operating. 

€) Include information concerning avoidance of conflicts with subsistence, cummercial fishing activities, and pertinent mitigation. 


h) Include on-site records of all personnel who atttend the program for so long as the site is active, though not to exceed the 5 
most recent years of operations. This record shall include the name and dates(s) of attendance of each attendee. 
i) Include a module discussing bear interaction plans to minimize conflicts between bears and humans. 





Tea 








K-1 Lease Stipulation-Rivers 


centerline of the river as determined by the current hydrology at the time of application. The standard setback is % mi and 


increased to % mi where subsistence cabin- and camp-sites are numerous. Along the Colville River and a portion of the ikpikpuk 
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Procedures for the Preferred Alternative 
K-1 Lease Stipulation-Rivers (continued) 


a 1-mi setback is required to protect important raptor habitat. (For locations along rivers where setback distances change, see 
Map 20.) On a case-by case basis, and in consultation with Federal, State, and North Slope Borough regulatory and resource 
agencies (as appropriate, based on agency legal authority and jurisdictional responsibility), essential pipeline and road crossings 
perpendicular to the main channel will be permitted (unless noted otherwise) through setback areas. The above setbacks may 
not be practical within river deltas. In these situations, permanent facilities shall be designed to withstand a 200-year flood event. 
a) Colville River: a 1-mi setback from the northern bluff (or bank if there is no bluff) of the Colville River extending the length of 
that portion of the river within the Planning Area. Road crossings intended to solely support oil and gas activities are prohibited. 
Note: This provision does not apply to intercommunity or other permanent roads constructed with public funds for general 
transportation purposes. This preserves the opportunity to plan, design, and construct public transportation systems to meet the 
economic, transportation, and public health and safety needs of the State of Alaska and/or communities within NPR-A. 

b) Ikpikpuk River: a %-mi setback from the centerline of the Ikpikpuk River extending from the mouth south to Sec. 19, T7N, 
R11W, UM. From Sec. 19, T7N, R11W, UM to Sec. 4 T3N, R12W. UM, a 1-mile setback is required. Beginning at Sec. 4 T3N, 
R12W, UM, a %-mi setback will be required to the confluence of the Kigalik River and Maybe Creek. NOTE: setback distances 
only apply to the west bank where the Ikpikpuk River is the Planning Area boundary. 

Cc) Alaktak River: a %-mi setback from the centerline of the Alaktak River extending from the mouth to the Ikpikpuk River. 

d) Chipp River: a %-mi setback from the centerline of the Chipp River extending from the mouth to the Ikpikpuk River. 

e) Oumalik River: a %-mi setback from the centerline of the Oumalik River from the mouth upstream to Sec. 5, T8N, R14W, UM, 
and a %mi setback from Sec. 5, T8N, R14W, UM, upstream to Sec. 2, TSN, R15W. UM. 

f) Titaluk River: a %-mi setback from the centerline of the Titaluk River from the confluence with the ikpikpuk River upstream to 
Sec. 1, T2N, R22W, UM. 

g) Kigalik River: a %-mi setback from the centerline of the Kigalik River from the confluence with the Ikpikpuk River upstream to 
the Planning Area boundary. 

h) Maybe Creek: a %-mi setback from the centerline of the Maybe Creek from the confluence with the Ikpikpuk River upstream to 
Sec. 8, T2S R6W, UM. 

i) Topagoruk River: a %-mi setback from the centerline of the Topagoruk River from the mouth upstream to the confluence with 
Ishuktak Creek. A %-mi setback from each bank upstream from the confluence with the Ishuktak to Sec. 3, T7N, R17W. UM. 

j) lshuktak Creek: a %-mi setback from the centerline of Ishuktak Creek from the confluence with the Topagoruk River to Sec. 24, 
T8N, R1I6W, UM. 

k) Meade River: a %-mi setback from the centerline of the Meade River upstream to Sec. 6, T6N, R21W. UM. A 1/2-mile setback 
from each bank upstream from Sec. 6, T6N, R21W, UM to the Planning Area boundary. 

!) Usuktuk River: a %-mi setback from the centerline of the Usuktuk River upstream from the confluence with the Meade River to 





Sec. 36, T10N, R19W, UM. 
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m) Pikroka Creek a %-mi setback from the centerline of the Pikroka Creek upstream from the confluence with the Meade River to 
Sec. 11, T8N, R23W, UM. 

n) Nigisakturik River: a %-mi setback from the centerline of the Nigisakturik River upstream from the confluence with the Meade 
River to Sec. 1, T11N, R25W, UM. 

0) Inaru River: a %-mi setback from the centerline of the Inaru River from the mouth upstream to Sec. 17, T1SN, R25W, UM. 

p) Kucheak Creek: a %-mi setback from the centerline of Kucheak Creek from the confluence with the inaru River upstream to 
Sec. 20, T13N, R24W, UM. 





Objective: Minimize the disruption of natural flow patterns and changes to water quality: the disruption of natural functions 
resulting from the loss or change to vegetative and physical characteristics of deep water lakes; the loss of spawning, rearing or 
over wintering habitat for fish; the loss of cultural and paleontological resources; impacts to subsistence cabin- and camp-sites: 
and the disruption of subsistence activities. 

Requirement’ Standard: Permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, are prohibited on 
the lake or lakebed and within % mi of the ordinary high water mark of any deep lake as determined to be in lake zone Ill. iLe., 
depth > 4m (Mellor, 1985). On a case-by case basis, and in consultation with Federal, State and North Slope Borough regulatory 
and resource agencies (as appropriate based on agency legal authority and jurisdictional responsibility), essential pipeline, road 
crossings and other permanent facilities may be permitted through or in these areas where the lessee can demonstrate on a site- 
specific basis that impacts would be minimal or it is determined that there is no feasible or prudent alternative. 





K-3 Lease Stipulation—Dease inlet, Admiralty Bay, Elson Lagoon, and Associated Barrier Islands 

Lease stipulations for Dease inlet, Admiralty Bay, Elson Lagoon, and the Barrier Islands, contain specific criteria that have been 
incorporated into stipulation language. Because of sensitive biological resources and/or subsistence concerns of Dease inlet. 
Admiralty Bay, Elson Lagoon, and inland of the Barrier Islands, the standard(s) for exploration and development activities are set 
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K-3 Lease Stipulation—Dease Iniet, Admiralty Bay, Elson Lagoon, and Associated Barrier Islands (continued) 
b) There is adequate spill response capability to effectively respond during periods of broken ice and/or open water, or the 





d) The location of exploration and related activities shall be sited so as to not pose a hazard to navigation by the public using 
high-use traditional subsistence-related travel routes into and through Dease inlet, Admiralty Bav and Elson Lagoon, as identified 
by the North Slope Borough, recognizing that marine and nearshore travel routes change over time, subiect to shifting 
environmental conditions. 

e) Before conducting open water activities, the lessee shall consult with the Alaska Eskimo Whaling Commission and the North 
Slope Borough to minimize impacts to the fall and spring subsistence whaling activities of the communities of the North Slope. 
Requirement/Standard (Development): With the exception of linear features such as pipelines, no permanent oil and gas 
facilities are permitted on or under the water within % mi seaward of the shoreline (as measured from mean high tide) of Dease 
inlet, Admiralty Bay, and Elson Lagoon or the natural islands (excluding Barrier islands). Elsewhere, permanent facilities within 
Dease Inlet, Admiralty Bay, and Elson Lagoon will only be permitted on or under the water if they can meet ail the folic.ving 
Criteria: 

f) Design and construction of facilities shall minimize impacts to traditional subsistence uses, travel corridors, seasonally 
concentrated fish and wildlife resources. 

g) Daily operational activities, including use of support vehicles, watercraft, and aircraft traffic, alone or in combination with other 
past, present, and reasonably foreseeable activities, shall be conducted to minimize impacts to traditional subsistence uses, 
travel corridors, and seasonally concentrated fish and wildlife resources. 

h) The location of oil and gas facilities, including artificial islands, platforms, associated pipelines, ice or other roads, bridges or 
causeways, shall be sited and constructed so as to not pose a hazard to navigation by the public using traditional high-use 
subsistence-related travel routes into and through Dease inlet, Admiralty Bay and Elson Lagoon as identified by the North Slope 
Borough. 

i) Demonstrated year-round oil spill response capability, including the capability of adequate response during periods of broken 
ice or open water, or the availability of alternative methods to prevent well blowouts during periods when adequate response 
Capability cannot be demonstrated. Such alternative methods may include seasonal drilling restrictions, improvements in blowout 
prevention technology, equipment and/or changes in operational procedures, and “top-setting” of hydrocarbon-bearing zones. 
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j) Reasonable efforts will be made to avoid or minimize impacts related to oll spill response activities. including vessel, aircraft. 
and pedestrian traffic that add to impacts or further compound “direct spill” related impacts on area resources and subsistence 
uses. 

k) Before conducting open water activites, the lessee shail consult with the Alaska Eskimo Whaling Commussion and the North 
Slope Borough to minimize impacts to the fall and spring subsistence whaling activities of the communities of the North Slope. 











K-~4 Required Operating Procedure—Brant Survey Area 

Objective: Minimize the loss or alteration of habitat for, or disturbance of, nesting and brood rearing brant in the Brant Survey 
Area 

Requirement/Standard: 
@) Aerial surveys for brant nesting colonies and brood-rearing areas shail be conducted for a minimum of 2 years before 
authorization of construction of perrnanent facilities Al a minimum, the survey area shail include the proposed development 
site(s) (i.e, the footprint) and the surrounding Y-mi area. These surveys shall be conducted following accepted BLM protocol. 
b) Development may be prohibited or activities curtailed within 4 mi of all identified brant nesting colonies and brood-rearing 
areas identified during the 2-year survey. 











K-5 Required Operating Procedure—Caribou Study Area 

Requirement/Standard: Before authorization of construction of permanent facilities, the lessee shall design and implement a 
Study of caribou movement, especially during the insect season. The study would include a minimum of 3 years of current data 
on caribou movements. The study design shail be approved by the AO and should provide information necessary to determine 
tacility (including pipeline) design and location Lessees may submit individual study proposals or they may combine with other 
lessees in the area to do a single, joint study for the entire Caribou Study Area Study data may be gathered concurrently with 
other activites 








K-6 Lease Stipulation—Coastal Areas 

Objective: Minimize hindrance or alteration of caribou movement within caribou coastal insect-relief areas. to prevent 
contamination of marine waters; loss of important bird habitat, alteration or disturbance of shoreline marshes. and impacts to 
subsistence resources activities 

Requiremenv/Standard: in the Coastal Area. permanent oll and gas facilities, including gravel pads, roads, airstrips, and 
pipelines established to support exploration and development activities shall be located at least % mi inland from the coastline to 
the extent practicable. Where, as a result of technological limitations, economics, logistics, or other factors. a facility must be 
located within % mi iniand of the coastline, the practicality of locating the facility at previously occupied sites, such as the former 
Cape Simpson, Peard Bay, or Wainwright DEW-ine sites, shall be considered Use of existing sites within % mi of the coastline 
shail also be acceptable where it is demonstrated that use of such sites will reduce impacts to shorelines or otherwise be 
environmentally preferable All lessees/permittees involved in activities in the immediate area must coordinate use of these new 
or sites with all other users. 
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Table li-03 
and Procedures for the Preferred Alternative (continued) 
for the Preferred Alternative 
K. Area- K-7 Required Operating Procedure—Colville River Special Area 
Specific Lease | Objective: Prevent or minimize loss of raptor foraging habitat. 
Stipulations Requirement/Standard: if necessary to construct permanent facilities within the Colville River Special Area, all reasonable and 
and Required practicable efforts shall be made to locate permanent facilities as far from raptor nests as feasible. Within 15 mi of raptor nest 
Operating sites, significant alteration of high quality foraging habitat shall be prohibited unless the lessee can demonstrate on a site-specific 
Procedures basis that impacts would be minimal or it is determined that there is no feasible or prudent alternative. Of particular concern are 
(continued) ponds, iakes, wetlands, and riparian habitats. Note: On a case-by case basis, and in consultation with appropriate Federal and 
State regulatory and resource agencies, essential pipeline and road crossings will be permitted through these areas where no 
K-8 Lease Stipulation—Kasegaluk Lagoon Special Area 
Objective: Protect the habitat of the fish, waterfowl, and terrestrial and marine wildlife resources of Kasegaluk Lagoon, and 
protect traditional subsistence uses and public access to and through Kasegaluk Lagoon for current and future generations of 
North Slope residents. 
Requirement/Standard: Within the Kasegaluk Lagoon Special Area, oil and gas leasing is approved subject to the decision to 
defer the implementation of oil and gas leasing in the “Leasing Deferral Area.” When leasing is implemented, no permanent oil 
and gas facilities are permitted within the boundary of the Special Area. Geophysical (seismic) exploration is authorized subject 
to the terms and conditions provided in other applicable ROP’s. No restrictions are imposed on traditional subsistence activities 
and access for subsistence purposes. 
L. Endangered | L Lease Stipulation 
Species Act The lease area may now or hereafter contain plants, animals, or their habitats determined to be threatened, endangered, or other 
Section 7 special status species. BLM may recommend modifications to exploration and development proposals to further its conservation 
Consultation and management objective to avoid BLM-approved activity that will contribute to a need to list such a species or their habitat. 
Stipulation BLM may require modifications to or disapprove proposed activity that is likely to result in jeopardy to the continued existence of 
a proposed or listed threatened or endangered species or result in the destruction or adverse modification of a designated or 
proposed critical habitat. BLM will not approve any ground-disturbing activity that may affect any such species or critical habitat 
until it completes its obligations under applicable requirements of the Endangered Species Act as amended, 16 U.S.C. § 1531 et 
seq., including completion of any required procedure for conference or consultation. 
Note: 


ROP = Required Operating Procedure 
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ill. DESCRIPTION OF THE AFFECTED ENVIRONMENT 


Preview of this Section 


Section | and Section Il reviewed administrative elements relating to this IAP/EIS, possible management 
play a part in future management decisions. Section III portrays the Planning Area's physical, biological, and 
social features. This section: 


* depicts the land, the water, the climate, the plants and animals both onshore and offshore, and the 
threatened and endangered species in the area. 

¢ describes interrelated features such as subsistence, the economy, and socioeconomic conditions of the 
area's communities, land use and ownership patterns. coastal management issues, and any natural 
recreation and visual resources. 

¢ describes Special Areas, Wilderness Units, and potential additions to the National Wild and Scenic Rivers 
System, and 

* profiles the area's transportation systems and their potential ties to existing Prudhoe Bay/Kuparuk facilities 
east of the NPR-A. 


and character of the Northwest NPR-A Planning Area. 


A. PHYSICAL CHARACTERISTICS 


1. Terrestrial Environment 


The following references describe the physical geography of the Northwest National Petroleum Reserve- Alaska 
(Northwest NPR-A) Planning Area (especially physiography, topography, climate, and general geology: USDOI. 
1973, 1979, 1985, 1995, USDOL, BLM, 1979, USDOD, Department of the Navy, 1975; and USDOL, MMS. 
1996a). The contents of these references are summarized below and incorporated here by reference. 


a. Geology 


This subsection describes the mineral potential, petroleum geology. and oil and gas resource assessment of the 
Northwest NPR-A Planning Area 
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(1) Mineral Potential 


(a) Hardrock Mineral Potential 


The coastal plain of the NPR-A contains no identified hardrock mineral potential. The NPR-A's hardrock mineral 
potential occurs south of the Colville River, extending into the northern flank of the Brooks Range and including 
the Drenchwater and Story Creek deposits (Meyer, 1995). 


(b) Clay Potential 


The NPR-A Planning Area has no known bentonite deposits. Bentonite is used in drilling muds, civil engineering 
and sealing applications, pet-waste absorbents, and iron-ore pelletizing. 


(c) Uranium Potential 


Potential uranium deposits may occur along Alaska's North Slope, including the coastal plain of the NPR-A; 
however, the NPR-A has no known deposits. 


(d) Coal Resources 


Alaska's North Slope is a large resource-rich basin. In addition to its oil and gas resources, coal-bearing rocks 
underlie approximately 58,000 square miles (mi?) of this basin. Merritt and Hawley (1986) cite identified coal 
resources of 150 billion tons and hypothetical coal resources of about 4 trillion tons. This is approximately 
one-third of the nation's estimated coal endowment. Most of this coal is from the Nanushuk Group (Cretaceous) 
that underlies the NPR-A (Map 93). By far, most of this potential coal is west of the Ikpikpuk River. The 
Northwest NPR-A Planning Area includes the eastern and northern extent of this coal-bearing stratigraphic 
sequence. The entire Nanushuk depositional sequence is about 8,000 feet (ft) thick near the Tunalik well on the 
west and thins to about 3,000 ft thick near the Ikpikpuk River (Bird, 1988a). 


Well log analyses of oil and gas exploration drilling suggest there are 28 coal beds thicker than 5 ft in the Tunalik 
#1 well area. (Note: Well logs can resolve thinner coal beds, but these thinner beds are not typically utilized in 
determining known recoverable coal resources). Additional geophysical logging of shallow seismic shot holes 
suggests that the coal bearing strata are widespread across the western NPR-A (Callahan and Martin, 1981). 
Subsurface logging and field mapping show that individual Nanushuk co2!s can exceed 20 ft in thickness. The 
thickest coal is in the western section of the Northwest NPR-A Planning Area where the Nanushuk Group 
consists of predominantly non-marine sediments. According to Tyler, Scott, and Clough (1998), the Tunalik, 
Kaolak, and Meade wells define an e'liptical-shaped coal depositional center southwest of Atgasuk. Total coal 
thickness in the Nanushuk Group exceeds 300 ft Sui iiiins toward the north and east. Analyses of the coal in this 
region show that it is low sulfur, low ash, and sub-bituminous ‘oal rank increases to bituminous toward the 
south, coincident with the folding and faulting of the Brooks Range. Consequently, the southeastern portion of the 
Northwest NPR-A Planning Area near the Colville River is expected to have comparatively less coal, but of 
higher rank than the coal in the northern portion of the NPR-A. 
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Although an Arctic Slope Regional Corporation (ASRC) pilot project demonstrates that shallow coal beds from 
the Nanushuk can be mined in Arctic environments, the Naval Petroleum Reserves Production Act (1976) or 
NPRPA, currently prohibits coal mining within the NPR-A. However, these coals probably hold greatest potential 
as sources and reservoirs for coal bed methane; coal bed methane is considered to be an unconventional gas 
resource. Most Nanushuk coals occur between the surface and depths of 6,000 ft. These depths are optimal for 
producing coal bed methane. Quantitative gas desorption data is not available, however the Nanushuk coals were 
deposited peripherally to the Western Cretaceous Seaway and consequently share characteristics such as rank, 
sulfur content, ash content, depositional environments, and tectonic histories with the coals of the San Juan Basin 
where coal bed methane is currently being produced. While the North Slope coal bed methane resources are 
strictly speculative at this time, the Alaska Division of Geological and Geophysical Survey estimates there are up 
to 700 trillion cubic feet (Tcf} of North Slope coal bed methane, based on simple basin calculations determining 
coal volumetrics and conservative estimates of gas yield. This estimate greatly exceeds the 33 Tcf of booked 
natural gas reserves and 64 Tcf of estimated onshore undiscovered conventional gas resources currently cited 
(Sherwood and Craig, 2001). 


(2) Petroleum Geology 


Northern Alaska is a very rich petroleum province, with an estimated in-place endowment of oil and gas 
equivalent to 77 billion barrels (Bbbl) and proven original oil reserves exceeding 20.5 Bbbl (ADNR, 2002), of 
which over 13 Bbbi have been produced. Exploration in northern Alaska has located at least 38 oil and gas fields, 
but most reserves are in a few, very large oil fields near Prudhoe Bay (Map 25). The essential oil source-rock and 
reservoir sequences creating these commercial oil fields extend across much of the North Slope, including the 
NPR-A. Because of these geologic trends and the abundance of untested potential traps, northern Alaska and the 
adjacent continental shelf are considered to hold high potential for new oil and gas fields. 


This subsection describes the past exploration efforts in northern Alaska and discusses important aspects of the 
geology pertaining to the NPR-A. New stratigraphic play concepts for the Jurassic system, as revealed by the 
Alpine discovery, have already led to the discovery of fields in areas of the NPR-A overlooked in the past. 
Advancements in technology have progressively lowered the field-size threshold for commercial development. 
These two factors have prompted a renewed interest in exploration of the NPR-A. 


(a) Petroleum Activities in Northern Alaska 


1) Past Exploration Efforts 


Petroleum exploration in northern Alaska began in the early 1900's with field parties sponsored by the USGS. 
Prompted by reports of oil seeps in the Cape Simpson area and concerns about domestic fuel supplies, President 
Warren Harding established Naval Petroleum Reserve No. 4 (PET-4) in 1923. in 1977, management of PET-4 
was transferred from the Navy to the U.S. Department of the Interior (USDOI) and the area was renamed the 
National Petroleum Reserve-Alaska or NPR-A. 


Fuel shortages during World War II prompted the first intensive government-funded exploration program in the 
NPR-A by the Navy from 1944 to 1952. The first 81 exploration wells were mostly shallow (less than 3,000 ft) 
core holes drilled near oil seeps and on surface anticlines. This drilling produced eight oi! and gas discoveries: 
Umiat, Fish Creek, South Barrow, Simpson, Meade, Wolf Creek, Gubik and Square Lake (Table 111-01). Umiat 
was the first oil field discovered in northern Alaska (1946), although it remains undeveloped. The South Barrow 
gas field was the first significant gas discovery (1949) on the North Slope. It was developed in 1958 by the 
federal government to supply fuel to the community of Barrow. The Naval program also collected 3,300 miles 
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(mi) of seismic data as well as limited gravity and magnetic data during this period. 


With Alaska statehood in 1959, petroleum exploration shifted to state lands selected on the North Slope in the 
corridor between the NPR-A on the west and the Arctic National Wildlife Refuge (ANWR) on the east. State 
lease sales in 1964 and 1965 were followed by the discovery of the super-giant Prudhoe Bay field in 1968. With 
13.7 Bbbi of original oil reserves, Prudhoe Bay is the largest oil field ever found in North America. Four other 
giant oil fields were soon discovered near Prudhoe Bay, including the Kuparuk River field (2.6 Bbbl, 1969) the 
Milne Point field (404 miilion barrels [MMbbI]. 1970), the Endicott-Duck Island field (S82 MMbbIi, 1978), and 
the Point Mcintyre field (549 MMbbi, 1988) (ADNR, 2000). These five fields account for 92 percent of North 
Slope oil and nearly 16 percent of all U.S. oil production (5.88 million barrels per day |MMbpd]; AEO, 
2000:table B11). Known North Slope natural gas deposits are also huge. with original proven reserves in the 
Prudhoe Bay field of 26 trillion cubic feet (Tcf) and about 35 Tcf for the North Slope. 


In response to oil shortages related to the 1973 embargo by the Organization of Petroleum Exporting Countries 
(OPEC), government-sponsored exploration of the NPR-A resumed in 1973 following a two-decade hiatus. The 
reserve (then Naval Petroleum Reserve 4 or PET-4) exploration program was transferred from the U.S. 
Department of the Navy to the USDOI and the reserve was re-designated “National Petroleum Reserve-Alaska,” 
as directed by the Naval Petroleum Reserves Production Act of 1976 (NPRPA) (Schindler, 1988, p. 32-33). 
The post-1973 phase of PET-4/NPR-A exploration resulted in 28 exploration wells (Bird, 1988a:table 15.2) and 
13,085 mi of seismic data (Schindler, 1988:table 2.1). Numerous oil and gas shows were reported, but no 
commercial fields were discovered. Government subsidies funded development of the gas fields near Barrow 
(Barrow and Walakpa) that are currently producing for local use. 


These petroleum reserve exploration programs produced well data (126 wells, 32 deep tests with modern log data) 
(Bird, 1988a:table 15.2), seismic data (16,479 mi), and a sizeable assemblage of scientific reports and maps that 
have provided the foundation for ongoing evaluations of petroleum resources in the NPR-A (Gryc, 1988). The 
NPR-A oil and gas fields discovered in NPR-A are identified in Figure I11-01. 


Construction of the Trans-Alaska Pipeline System (TAPS) began in 1974. In 1977, the first oi! pumped through 
the pipeline arrived at the ice-free port of Valdez for shipment to markets on the U.S. West Coast and the U.S. 


Gulf Coast. The TAPS throughput peaked at 2.0 MMbpd in 1988 and by 2002 production throughput was down 
to 1.0 MMbpd. From 1977 to 2001, over 13.6 BbbI of oil passed through the TAPS. 


The Alpine discovery played a significant role in re-igniting exploration interest in the NPR-A. ARCO and 
partners discovered the Alpine field in the winter of 1994-1995 (Alaska Report,1996). Appraisal drilling at Alpine 
field suggested a reserve potential of 365 MMbb! in 1997 (Alaska Report, 1997), but by 1999 the estimate was 
increased to 429 MMbbI (Anchorage Daily News, 1999, p. B-6). In a 2001 presentation, Gingrich (2001) reported 
a reserve estimate of S00 MMbb!I for Alpine field. The Alpine field is the iargest field discovered in Alaska since 
the Point McIntyre field and one of the largest U.S. fields in recent decades. It is particularly significant that the 
Alpine discovery has revealed a new geologic play in previously unknown sands of the Jurassic Kingak 
Formation (Figure I11-01). The Alpine play extends westward into the NPR-A and it has been the principal target 
for exploration on leases acquired in the Northeast NPR-A Planning Area. 


Thirteen exploration wells (including one sidetrack well) were drilled in the Northeast NPR-A Planning Area on 
leases acquired in 1999. Seven of these 13 wells (including a sidetrack well) encountered oil or gas and 
condensate. Long-term flow testing at the Spark 1A well produced | ,550 barrels of liquid hydrocarbons and 26.5 
million cubic feet per day (MMcfd) of gas. Long-term flow testing at the Rendezvous "A" well produced 360 
barrels per day of liquid hydrocarbons and 6.6 MMcfd of gas. Flow tests at the Lookout 2 well recovered 4,000 
barrels per day of liquid hydrocarbons and 8 MMcfd of gas. All of these exploration wells targeted the Alpine 
field reservoir formation, which occurs within the “Beaufortian” play group. These wells are located 15 to 25 mi 
southwest of the 500-million-barre! Alpine field that is now producing more than 100,000 barrels of oil per day 
(PI/Dwight's Plus Drilling Wire, 200\c). Locations of recent exploration wells are depicted on Map 26, which 
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also lists the wells and public announcements of test results. 


2) Leasing and Development 


Petroleum leasing activities began in northern Alaska shortly after statehood in 1959. In the years following the 
1968 Prudhoe Bay discovery, 43 State lease sales have been held on Alaska’s North Slope and State waters of the 
Beaufort Sea (State of Alaska, 2003:p. 68-69). The ongoing State leasing schedule proposes 15 sales between 
2003 and 2007 (State of Alaska, 2003:p. 17). 


A series of Federal lease sales in the NPR-A occurred in the early 1980's. The first NPR-A sale (Sale 821) was 
conducted in January 1982. A total of 1.5 million acres was offered and 653,436 acres were leased (44%) for total 
high-bonus bids of $57.1 million. The second NPR-A sale (Sale 822) was held in May 1982. A total of 3.5 million 
acres was offered and 252,000 acres were leased (7.2%), with total high-bonus bids of $9.7 million. The third 
NPR-A sale (Sale 831) was held in July 1983. A total of 2.195 million acres was offered and 419,018 acres were 
leased (19%), for total high-bonus bids of $16.657 million. A fourth NPR-A lease sale (Sale 841) was held in July 
1984. No industry bids were received for the 1.6 million acres offered. A fifth sale (Sale 851) scheduled for 1985 
was canceled because of legal challenges and an apparent lack of industry interest. Overall, 1982-1985 NPR-A 
leasing resulted in the drilling of a single well (Brontosaurus, ARCO) that was abandoned as a dry hole in 1985. 
One other industry well was drilled in 1982 on private in-holdings at Cape Halkett (Livehorse, Chevron), but 
information from the well remains confidential. 


The fifth lease sale in NPR-A (Sale 991) was rescheduled and held in May 1999. The BLM offered 425 tracts 
(approximately 3.9 million acres) within the Northeast Planning Area. A total of 133 leases (867,000 acres) were 
leased, with winning bids totaling $104,635,728. Six oil companies (British Petroleum, Anadarko Petroleum, 
Chevron, Phillips Petroleum, ARCO Alaska, and R3 Exploration Corp) submitted 174 bids that concentrated in 
the northeast corner of the Northeast Planning Area. The highest bid for a single tract (5,756 acres) was 
$3,655,100, offered by ARCO Alaska and Anadarko Petroleum. Since 1999, 14 wells have been drilled on leases 
acquired in Sale 991 (Map 26). 


The BLM conducted a sixth lease sale in June 2002, again within the Northeast Planning Area. The 2002 lease 
sale generated winning bids totaling $63,811,496 on 60 tracts totaling 579,269 acres. Phillips Alaska and 
Anadarko Petroleum, the companies that have been most active in NPR-A, were awarded 34 tracts, with winning 
bids of $9.6 million. Two companies that have not been active in the NPR-A to date also submitted winning bids. 
TotalFinaElf E&P USA was awarded 20 tracts with winning bids totaling $53,532,000. TotalFinaElf submitted 
the six highest bids of the sale, bidding more than $10 million on each of two tracts and more than $7 million on a 
third. EnCana Oil and Gas (USA) Inc. also submitted winning bids for leases in the 2002 sale. 


The first offshore lease sale in northern Alaska offered nearshore tracts near Prudhoe Bay and was conducted 
jointly in 1979 by the State of Alaska and the Federal Government. This lease sale attracted more than $1 billion 
in high-bonus bids. Since 1979, six additional outer continental shelf (OCS) sales in the Beaufort Sea and two 
lease sales in the Chukchi Sea have offered most of the OCS off northern Alaska (MMS, 2003). These seven 
offshore sales, offering 5.5 million acres of Federal lands, generated total high-bonus bids of $4.03 billion. The 
most recent OCS sale was held in August 1998 (Sale 170) and fetched $6.2 million in high bids on 28 lease 
blocks in the Beaufort Sea. Three lease sales are scheduled for the Beaufort Sea and two lease sales are scheduled 
for the Chukchi Sea/Hope Basin (USDOL, MMS, 2001) from 2003 to 2007. 


As a result of the OCS leasing program, 35 exploratory wells were drilled in Arctic Federal waters between 1980 
and 2003 (30 Beaufort Sea wells, 5 Chukchi Sea wells). The 35th exploration well was drilled by Encana in the 
winter of 2002-2003 at the McCovey prospect in the Beaufort Sea. MMS classifies nine of these wells as capable 
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of producing paying quantities (sufficient to pay for operating costs; not necessarily sufficient for commercial 
development). Five prospects have been unitized for possible development (Northstar, Sandpiper, Hammerhead, 
Kuvium, and Liberty) and commercial oil production began at Northstar in October 2001. In January 2002, 
BP-Amoco postponed commercial development at Liberty (Tern) pending project design changes. 


Historical leasing patterns offer a perspective on the possible scale of activities associated with future NPR-A 
lease sales. In the previous NPR-A leasing programs, nearly 20.5 million acres were offered and 3.61 million 
acres were leased (approximately 18%). Currently, private companies have drilled fifteen exploratory wells with 
fourteen wells drilled on 1999 leases within the Northeast NPR-A Planning Area. In the OCS, 35 exploration 
wells were drilled from a lease inventory of 5.5 million acres (averaging | well per 27 leased tracts). There have 
been significantly higher levels of drilling on State leases, where it is estimated that approximately half of all the 
offered tracts have been leased during the more numerous State sales (Kornbrath, 1994). Approximately 10 
percent of the available prospects have been tested. Historically, the success rates for commercial fields on the 
North Slope have been slightly less than 5 percent. That is, | in 20 tested prospects is likely to become a 
commercial field. Petroleum exploration in Alaska has located some of the largest oil fields in North America and 
can be a high-reward venture, but the chances for commercial success for any particular exploration well are 
small. 


(b) Geologic History and Stratigraphy 


Sedimentary rocks representing approximately 360 million years of geologic time (Figure II]-01) underlie 
northern Alaska and the adjacent continental shelf. Three thick stratigraphic sequences were deposited in 
overlapping geologic basins now lying beneath Alaska's North Slope. 


The older Arctic Alaska Basin (shown in Map 27) flanked a now-vanished continental landmass that was located 
north of the present-day Beaufort coastline. This landmass was split away from northern Alaska during rifting that 
created the modern Arctic Ocean. The Ellesmerian Sequence was deposited in the Arctic Alaska Basin and 
consists of sediments shed southward from the former landmass to the north. The Ellesmerian sequence is 
composed of rock units that grade from proximal facies (near source terrane) in the north to distal facies 
(deepwater marine) in the south. 


The onset of rifting severed the northern landmass from the Arctic Alaska basin and terminated the deposition of 
the Ellesmerian sequence. Following the terminalogy of Hubbard, Edrich, and Rattey (1987), sedimentary rocks 
associated with the rifting here are called the “Beaufortian” sequence. The Beaufortian sequence therefore marks 
a transitional period between the Ellesmerian and Brookian cycles of basin filling. The Beaufortian sequence 
overlies northern parts of the older Arctic Alaska basin, but achieves maximum thicknesses in small, faulted 
basins (graben) north of the Barrow Arch and beneath the modern Beaufort continental shelf. 


The Colville basin was formed as a deep trough on the north side of a mountain belt whose present expression is 
the Brooks Range. The Brookian Sequence, deposited in the younger basin, contains deltaic and marine deposits 
shed northward off the mountain belt into the Colville Basin. 


The primary structural features (major sedimentary basins and tectonic features) of northern Alaska and 
contiguous offshore continental shelves are displayed on Map 27. The Brooks Range, Colville Basin, Arctic 
Alaska Basin, and Barrow Arch (progressing south to north) are particularly important to later discussions of 

potential. Numerous literary references describe the stratigraphy and tectonic evolution of northern 
Alaska and its adjacent continental margins. For additional information, see: Brosge and Tailleur (1971); Grantz 
and May (1982); Craig, Sherwood, and Johnson (1985); Hubbard, Edrich, and Rattey (1987); Kirschner and 
Rycerski (1988); Bird, 1991; and Moore et al. (1994). 
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1) Franklinian Sequence 


In many areas throughout the Arctic, sedimentary rocks rest uncomfortably upon a highly deformed, low-grade 
metamorphic complex containing rocks from Precambrian to early Paleozoic age. In northern Alaska, these 
metamorphic rocks were formed from sedimentary rocks of the Franklinian Sequence. Franklinian rocks are less 
deformed (and not metamorphic) in northern Canada, where they host oil and gas deposits (Stuart Smith, and 
Wennekers, 1977). In Alaska, Franklinian rocks are considered as economic basement. 


2) Ellesmerian Sequence 


The Ellesmerian Sequence in northern Alaska ranges in age from mid-Paleozoic to mid-Mesozoic (Figure III-01). 
These sedimentary rocks were once part of a continuous “supercontinent” with a system of connected basins 
extending across wide areas of the present Arctic (Jackson and Gunnarsson, 1990; Embry, 1990). This 
supercontinent was fragmented in early Cretaceous time by the rifting that created the modern Arctic Oceanic 
Basin (Grantz and May, 1982). Now, correlative rocks are found on several circum-Arctic continents ranging 
from eastern Siberia (Chukotka) to near Greenland (Canadian High Arctic). The rocks recording the pre-breakup 
basin in northern Alaska are grouped under the name “Ellesmerian” Sequence because of their similarity to rocks 
of the same age that are exposed on Northern Canada's Ellesmere Island (Lerand, 1973). The Ellesmerian 
Sequence in northern Alaska contains several productive reservoirs, including the Kekiktuk Formation 
(Mississippian, Endicott Group) in the Endicott/Duck Island and Liberty/Tern Island fields; the Lisburne Group 
(Mississippian-Pennsylvanian), and the Ivishak Formation (Permian-Triassic, Sadlerochit Group) in the Prudhoe 
Bay and Northstar fields. 


3) Beaufortian Sequence 


The breakup of the preexisting landmass and associated Ellesmerian rocks is represented by marine sedimentary 
rocks ranging from Middle Jurassic to Early Cretaceous (175 to 115 million years ago (Ma)]) (Figure I11-01). 
These strata are referred to as the “Beaufortian” Sequence, a name applied by Hubbard, Edrich, and Rattey (1987) 
to rift zone deposits along the Beaufort Sea continental margin. The Beaufortian Sequence contains rocks 
correlative to reservoirs in five major commercial fields on the North Slope, including the Kuparuk, Point 
Mcintyre, Alpine, Milne Point, and Niakuk fields. Beaufortian Sequence sandstones contain gas reserves at the 
South Barrow, East Barrow, Sikulik, and Walakpa fields near Point Barrow. 


4) Brookian Sequence 


With continental breakup from seafloor spreading in the Arctic Oceanic Basin, crustal movements caused 
collisions along plate margins between fragments of the original continent and outlying, independent continental 
masses. These collisions caused uplift of new mountain belts and complementary foreland sedimentary basins 
(Bird and Molenaar, 1992). The actively subsiding basins flanking the mountain belts received clastic debris that 
eroded from the adjacent mountains. In northern Alaska, the rocks recording this collision are termed the 
“Brookian" Sequence in deference to their association with the Brooks Range. Rocks correlative to the Brookian 
Sequence are found on all circum-Arctic continents but are highly variable because of their independent source 
terranes and basin types. Brookian rocks in northern Alaska include nonmarine, deltaic, and deep-marine strata, 
ranging from Early Cretaceous (about 115 Ma) to the present. To date, Brookian reservoirs have not contributed 
significantly to North Slope production. However, numerous marginally commercial discoveries are in early 
phases of production or planned production, including the West Sak/Kuparuk, Schader Bluff/Milne Point, Tarn, 
Meltwater, Nanug, Tabasco, and Badami fields. 





DESCRIPTION OF THE AFFECTED ENVIRONMENT /A/ -17 

















Northwest National Petroleum Reserve - Alaska 





(c) Petroleum Potential 


The TAPS is currently shipping nearly 380 MMbb! of oil annually from fields on the North Slope to outside 
markets. Most of this oil (80%) is produced from reservoirs in the Ellesmerian Sequence. Fields in the 
Beaufortian Sequence account for slightly less than 20 percent of North Slope production. At present, Brookian 
Sequence reservoirs contribute less than one percent of the total TAPS throughput, although this proportion may 
increase in the future with new development activities at West Sak, Milne Point (Schrader Bluff pool), Tarn, 
Meltwater, Badami, Nanug, Tabasco, and other Brookian-Sequence fields. 


Most oil production has been associated with Ellesmerian formations largely because of the exceptional reservoir 
qualities in the Sadlerochit (Ivishak Formation) and Endicott (Kekiktuk Formation) sandstones in this sequence 
(Figure [1!-01). Because of their proven performance as commercial petroleum reservoirs, Ellesmerian prospects 
have traditionally formed the chief exploration objectives in northern Alaska. Reservoir qualities comparable to 
the Ellesmerian reservoirs are rarely found in the younger Beaufortian and Brookian Sequences. These younger 
reservoirs are typically thinner and more laterally discontinuous, with lower porosity and permeability. For this 
reason, these sequences have been viewed as secondary objectives in the past. That focus is now changing 
however, in light of the recent discoveries in Beaufortian rocks in the Colville delta area and Northeast NPR-A. 
Since 2000, Beaufortian Sequence reservoirs, particularly the Alpine sandstone, have formed the chief exploration 
target for the wells drilled in the Northeast NPR-A (PI/Dwight's Plus Drilling Wire, 200\c). 


1) The Ellesmerian Petroleum System 


The geologic events creating the giant oil fields in northern Alaska are straightforward. During several intervals 
between Triassic and Early Cretaceous time (230 to 115 Ma), fine-grained marine sediments, rich in organic 
matter, were deposited across northern Alaska. Uplift and northward thrusting of the ancestral Brooks Range 
loaded the crust and formed a deep foreland trough (the Colville Basin) filled with more than 20,000 ft of deltaic 
and marine sediment. These younger strata were piled on top of the older organic-rich shales. By mid-Cretaceous 
time (about 100 Ma) the source-rocks had reached burial depths and temperatures at which organic matter was 
converted to oil. The oil was expelled into porous carrier beds and migrated northward toward a structural ridge 
called the Barrow Arch. trending northwest-southeast along the present coastline (Figure I11-02). A portion of this 
oil ultimately invaded geologic traps to form fields along the Barrow Arch trend, most notably at Prudhoe Bay. 


Organic-rich shales and limestones within the Ellesmerian and Beaufortian Sequences are the sources for 98 
percent of the oil endowment in northern Alaska (Bird, 1994). Bird (1994) has termed this oil generation, 
migration, and entrapment system the “Ellesmerian” petroleum system and has estimated its total generative 
potential at 8 trillion bbI of oil. Only about | percent (70 Bbbl) of the oil generated by the Ellesmerian petroleum 
system is accounted for (as in-place oil) in northern Alaska (Bird, 1994). In the NPR-A, other petroleum- 
generating systems associated with Cretaceous deposits in the Colville Basin probably generated the 

various oil types found at Umiat and Simpson and the gas found at Wolf Creek. Square Lake, and Gubik (Magoon 
and Claypool, 1988). These prolific oil-generation and trap-charging systems are among the chief attractions to 
petroleum exploration in northern Alaska. 


2) Future Petroleum Exploration 


Although the Ellesmerian Sequence has a strong tradition of exploration success onshore and offshore, it is 
interesting to note that the most spectacular failure in Alaska's history of petroleum exploration is also an 
Ellesmerian test. The Mukluk prospect was initially thought to contain from 1.5 to 10 BbbI of recoverable oil. It 
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was leased in 1982 for total high bids exceeding $1.5 billion, with the highest single bid of $227 million for one 
OCS tract (nearly $40,000/acre). The Mukluk well was drilled in 1983 at a cost of $120 million and then plugged 
and abandoned as a dry hole. To this day, it remains the most expensive dry exploration well ever drilled. 


The failure at Mukluk soured the oil industry's enthusiasm for exploring northern Alaska and was shortly 
followed by a collapse in oil prices in the mid- 1980's. Before the Mukluk experience, many industry explorers felt 
that another field the size of Prudhoe Bay would surely be found on the North Slope or Beaufort Sea. Mukluk 
proved how risky that notion could be and presaged a decade-long crash in oil exploration in Alaska. 


With passing time and improving financial conditions, industry's interest in exploring northern Alaska rebounded 
in the 1990's. Although few geologists genuinely expect to find more Prudhoe Bay-sized fields in northern 
Alaska, many see a high potential for undiscovered fields of more modest sizes. Today, oil fields of 100 to 200 
MMbbI are routinely developed and satellite fields (sharing existing infrastructure) of only 30 to SO MMbb! are 
seriously considered for commercial development. With the minimum commercial-field thresholds lowered to 
these levels because of technological advances in drilling and reservoir development, it is clear there are abundant 
exploration opportunities throughout northern Alaska. This perception will likely encourage exploration for 
decades to come. 


Industry strategy has also shifted from exploring completely untested (wildcat) geologic plays in remote areas to 
detailed re-examination of proven plays in areas near existing infrastructure. This strategy is based on two 
assumptions: (1) exploration that focuses on proven plays is more likely to be successful; and (2) the economics 
for development are more favorable if existing infrastructure is used. Consequently, new development is likely to 
expand incrementally from current North Slope infrastructure rather than appear as widely scattered startup 
projects. 


The Alpine field is clearly a key factor in the resurgence of industry's interest in the NPR-A. The Jurassic 
reservoirs constitute a new exploration play that is likely to extend over the northern third of the Northwest and 
Northeast NPR-A Planning Areas. Although the reservoirs are modestly thick (averaging SO ft at Alpine field), 
new technology will allow the economic recovery of S00 MMbb! of the total estimated in-place volume of 800 to 
1,000 MMbb!i at Alpine. Alpine-sized fields in remote areas might have been considered sub-economic as 
recently as a decade ago. Several new commercial fields in the Alpine area are listed in Table III-01. The Alpine 
facilities in the Colville delta and the sales-oil pipeline installed under the Colville River have pioneered the 
infrastructure on the eastern border of the NPR-A. New design concepts could provide the template for future 
fields in other environmentally sensitive areas in northern Alaska. The new Alpine infrastructure (processing. 
support facilities and pipeline) will undoubtedly fit into plans for future developments of commercial discoveries 
in the northeastern NPR-A. It is quite likely that fields similar in size and stratigraphy were overlooked by 
previous exploration efforts elsewhere in the NPR-A. Earlier NPR-A exploration programs focused on the Barrow 
Arch in the north or on the foldbelt structures in the south. 


The previous discussion briefly describes the long and complex geologic history of Alaska's North Slope. The 
tectonics and associated stratigraphic sequences combined to create a diverse and highly successful commercial 
petroleum province. Seismic mapping and well data have established that many of the key reservoir- and 
source-rocks forming the present commercial fields also are found beneath the NPR-A. The following subsection 
presents the results of a recently completed resource assessment of the undiscovered hydrocarbon potential in the 
Northwest and Northeast NPR-A Planning Areas. 


(3) Oil and Gas Resource Assessment 


(a) Overview 
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Assessments of undiscovered oil and gas resources help 10 identify areas with a high potential for leasing and 
eventual development. The consequences of oil and gas leasing, including economic benefits and environmental 
impacts, are based on estimated volumes of comme:.ial oil and gas fields that could be discovered and produced 
from the leased area. Before environmental effects analysis can proceed, scientists review the geology and 
engineering characteristics of the area, integrate new information, and update past resource estimates. Computer 
simulation models then generate statistical estimates of the hydrocarbon resource potential. Additional discussion 
of the geologic and economic assessments completed in support of the Northwest NPR-A LAP/EIS are provided in 
Appendix 7. 


Two computer models, developed by MMS for offshore resource assessments, were used in evaluating the 
combined Northwest and Northeast NPR-A Planning Areas. Descriptions of these computer models are provided 
in USDOL, MMS (1996e) and Sherwood (ed.) (1998). Appendix 7summarizes the application of these two 
computer programs. 


Estimating undiscovered resources is a complex and subjective process because of many inherent uncertainties. 
Seismic survey data are interpreted to identify subsurface features capable of forming hydrocarbon traps. The 
size, number, and locations of undiscovered pools are inferred from the seismic interpretations. Well logs are used 
to evaluate the characteristics of potential reservoirs, source rocks, and seals. Analogs from comparable geologic 
settings can be applied to untested areas having little or no data. However, uncertainty in resource assessments is 
a fundamental problem because it is impossible to verify the presence of petroleum accumulations without 
exploration drilling. Additionally, the actual volumes of reserves in discovered pools are not completely known 
until the pools are depleted, often decades after discovery. To accommodate these uncertainties, the assessment 
results are typically reported as ranges of volumes with associated probabilities. Single-number representations of 
oil or gas potential are usually reported as the mean of the probability distribution. The results of the assessments 
are summarized below. 


The assessment of oil or gas potential in the combined Northwest and Northeast NPR-A Planning Areas evaluates 
two general categories of hydrocarbon resources: 


* Conventionally recoverable a a ee 
current technology without regard to economic viability ; 

¢ Economically recoverable resource potential, 0 le 
profitably under a given set of engineering and economic assumptions . 


(b) Summary of Assessment Results 


The 2002 petroleum resource assessment of the combined Northwest and Northeast NPR-A Planning Areas was 
focused on 22 recognized geologic plays. Three plays consist entirely of gas reservoirs and the remaining 19 plays 
consist of mixed oi! and gas reservoirs. The conventionally recoverable resources amount to a total oi! potential 
ranging from 6.817 million barrels (MMbbi) to 11.817 MMbbi (95% and 5% probability levels), with a risked 
mean estimate of 9.101 MMbbIi. Conventionally recoverable gas resources range from 23.002 trillion cubic feet 
(Tef) to 56.213 Tef (95% and 5% probability levels), with a risked mean estimate of 37.309 Tef. 


The estimates for the nsked mean economically recoverable oil resources for the combined Northwest NPR-A 
and Northeast NPR-A Planning Areas range from 134 MMbbi to 5,697 MMbb! ($18.00 and $30.00 prices, 
respectively. for crude oil plus gas liquids). The risked mean economically recoverable gas resources range from 
0.212 Tef to 15.830 Tef ($2.56 and $4.27 prices for non-associated gas plus associated/dissolved gas). The 
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fraction of the conventionally recoverable resource volume that could be economic to produce, ii 4iscovered, rises 
from about | percent at the lower price to 63 percent (oil) and 42 percent (gas) at the high price. 


The resource potential is not uniformly distributed throughout the NPR-A area and only a few plays hold a 

lies in the northern third of the coastal plain above the Barrow Arch. This structural ndge has been a focal point 
for regional oil and gas migration, and all currently producing fields on the North Slope are located on or near the 
Barrow Arch. The high oil potential of plays along the Barrow Arch in the NPR-A is recognized in this 
assessment as well as all previous petroleum assessments of the North Slope. 


The oil and gas potential of the combined Northwest and Northeast NPR-A Planning Areas is dominated by the 
Beaufortian or “Alpine”-correlative play (Play 8. Beaufortian-Barrow Arch-East) that contains 52 percent of the 
undiscovered conventionally recoverable oil resources and 84 percent of the economically recoverable oil 
resources. The geologic conditions that led to the 500-MMbo Alpine field are expected to persist across the 
northern NPR-A. Stratigraphic traps similar to Alpine field are likely to be the principal targets for future 
exploration in the NPR-A. 


In the south, two plays are identified with significant oil and gas potential: Play |4 (Brookian Foldbelt) and Play 
23 (Fortress Mountain Formation-Deep Detached Foldbelt). However, because these plays are gas-prone they 
offer modest-sized oil pools. Plays 14 and 23 are far from existing infrastructure and therefore hold limited 
economic potential for oil. In the high price case ($4.27/Mcf) for gas, the two plays contain 32 percent of the 
economic gas resources (5.0 Tcf) in the combined Northwest NPR-A and Northeast NPR-A Planning Areas. 


(4) Some Aspects of Regional Geology 


(a) Coastal Erosion 


The Beaufort Sea coastal area is a low wave energy environment (USDOL, MMS, 1996). Tides along the Beaufort 
Sea coast are very small, mixed semidiurnal tides, with a mean height of about 0.5 ft waves that are generally 
from the northeast and east and limited to the open-water season. Wave heights are usually less than 1.6 ft but 
may exceed |3 ft. Summer and fall storms frequently generate storm surge rises in sea level along the coast. 
Storm-surge rises of about 3 ft are common while surges greater than 10 ft have been observed. 


Tides along the Chukchi Sea coast are somewhat larger than tides in the Beaufort Sea. Chukchi Sea tides are 
semidiurnal with a mean height of about |.0 ft. Like the Beaufort Sea, waves in the Chukchi Sea are limited to the 
open-water season. Winds are generally from the north and northwest (Selkregg, 1975). Wave heights along the 
coast are usually less than 4 ft but may exceed 17 ft during summer storms. 


The rates of coastal erosion vary from year to year and depend on four factors: 


timing of the sea-ice breakup, 
vanations in the size of the open-waters areas (exposure to the sea), 
timing of late summer and autumn storms, and 


composition of the coastal bluffs, beach width, and morphology of the adjacent seafloor (USDOL, MMS, 
1996a). 


Se wnw= 
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Most of the erosion occurs in the late summer and autumn. In the western third of this area, the coastal plain 
deposits are fine-grained muds and the average erosion rate is about 17.5 ft/yr. Coastal deposits in the rest of the 
area consist of sandy to gravelly sediments and the average erosion rate is about 4.5 fi/yr. 


(b) Seismicity (Earthquakes) 


The NPR-A is not located near tectonic plate boundaries where the relative motion between plates may gencrate 

earthquakes (USDOI, BLM, 1978a). Most earthquake activity in Alaska occurs along an arc extending east from 

the western edge of the Aleutian Islands, through Southcentral Alaska and into the central part of Interior Alaska. 
From 1960 through 2000, no earthquakes of 4.0 magnitude or greater (Modified Mercalli Intensity Scale of 1931) 
have been reported in the NPR-A. Areas cast and south of NPR-A have reported many earthquakes of 4.0 


magnitude (http://www giseis alaska edu/Seis/html_docs/db2catalog html). 


The Modified Mercalli Intensity Scale of 1931 classifies earthquakes on a scale of | to XII. A magnitude IV 
earthquake would be felt indoors by many people and outdoors by a few. The vibrations would be similar to those 
caused by the passing of a heavy truck. In a magnitude V earthquake, buildings tremble and the earthquake would 
be felt indoors by practically all people and outdoors by most. The Alaska earthquake of March 28, 1964, had a 


magnitude of 8.3. 


(c) Sea ice 


From November through May/June, sea ice covers 90 to 100 percent of the Beaufort and Chukchi Seas north of 
the Planning Area (USDOI, MMS, 1996a). Formation of first-year sea ice, signaling the start of freezeup along 
the Beaufort coast, may begin in early September or as late as December. During the first part of freezeup, 
nearshore ice is susceptible to movement and deformation by modest winds and currents. Movement may be a 
mile or more per day, and deformation may appear as ice pileups, beach ndeups, offshore rubble fields, 
hummocks, and small ridges. Onshore ice pileups frequently extend 65 mi inland. Ice nideups occur when a whole 
ice sheet slides in a relatively unbroken manner over the ground. Rideups greater than 160 ft are infrequent. By 
late winter, first-year sea ice is about 6 to 7 fi thick. In waters 6 to 7 ft deep, the ice freezes to the seafloor and 
forms the bottomfast-ice subzone of the landfast-ice zone. The landfast-ice zone may extend from the shore to 
depths of 45 to 60 fi. Ice in water depths greater than about 6 to 7 fi is floating ice that forms the floating fast-ice 
subzone. As the winter progresses, extensive deformation within the landfast-ice zone generally decreases as the 
we thickens and strengthens, making it more resistant to deformation. 


Seaward of the landfast-ice zone is the stamuhki, or shear zone. This is a region of dynam. teraction between 
the relatively stable ice of the landfast-ice zone and the mobile Arctic pack ice. This interacuion creates ndges and 
leads for areas of open water. The plowing action of drifting ice may cut linear depressions, or ice gouges, into 
the seafloor sediments. The dominant onentation of these gouges is gencrally parallel to the coast. The Beaufort 
Sea has the most intense ridging, where gouging occurs in water depths of SO to 100 ft. In water depths of less 
than 30 fi, the maximum gouge depths are generally less than | ft (Weeks et al., 1984). loe ridges with keels deep 
enough to become grounded help stabilize the landfast ice. 


or late August (USDOL, MMS, 1996a). River ice begins to melt before the sea ice. During carly stages of breakup, 
water from rivers may temporarily flood ice that has formed on deltas. The floodwater will drain through 
openings in the ice and the force of the water may be great enough to scour depressions, or strudel scours, on the 
seafloor. As breakup continues, open-water areas increase as the ice moves farther offshore. During the summer 
and fall, shifting winds and currents can move the pack ice toward or away from the coast. In some years, the 
pack ice may remain along or very near the coast. This movement along the coast may Cause some pieces to 
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become grounded in shallow waters, where they may remain for the summer. 


b. Physiography 


The large landforms of the Northwest NPR-A Planning Area include two of the three primary 
regions of the NPR-A: the Arctic Coastal Plain and the Arctic Foothills (Map 28) (Wahrhaftig, 1965). 


(1) The Northwest NPR-A Planning Area Boundaries 


The NPR-A contains the farthest northern public land in the United States and includes approximately 23 million 
acres on the northwestern quarter of Alaska. Approximately 9.4 million acres are included in the Northwest 
NPR-A Planning Area. The boundaries of the Northwest NPR-A Planning Area are shown on Map 01. 


(2) The Arctic Coastal Plain Province 


The Arctic Coastal Plain (ACP) Province covers approximately 35 percent of the Northwest NPR-A Planning 
Area (Map 28). Periglacial features, providing little topographic relief and poor drainage, dominate the ACP. 
These features include thaw lakes, marshes, and polygonal patterned ground. Polygonal patterned ground forms 
from ice wedges that freeze within contraction cracks of the soil. Throughout the year, these cracks fill with water 
and snow, then freeze and expand. During the warmer months, the surface ice melts and water remains. This 
process repeats annually resulting in a polygon-patterned surface. The Acolian sands blanketing the Planning 
Area can bury ice wedges. This ancient fossil ice, as well as ice-rich frozen soils and more recently formed ice, 
are susceptible to thawing whenever ground insulation, such as vegetation, 1s removed. When thawed, these soils 
can slump severely. Permanently frozen ground, or permafrost, underlies nearly 100 percent of the Planning Area. 


The Barrow Peninsula extends into the Arctic Ocean and separates the Chukchi Sea from the Beaufort Sea. Th: 
is a mix of low bluffs, generally 10 to 20 feet (ft) high, interspersed with low wet areas and shallow valleys where 
streams enter the ocean. Numerous bays and inlets provide access to the intenor of the area. In areas of coastal 
erosion, freshwater lakes drain when their borders collapse from thawing and erosion. Over the last 100 years. 
numerous oil and gas seeps have been identified in the area Some of these seeps are large. such as the Simpson 
Seep complex, while others are visible only periodically, such as those at Skull Cliff where natural ot! seeps 
appear at the ocean's edge. 


The ACP extends southward from the shoreline approximately SO mi as coastal lowlands. The lowlands are a vast 
treeless area of tundra, meandering streams. drained and undrained lagoons. and thousands of shallow thaw lakes. 
The most prominently onented thaw lakes are south of Barrow. These lakes onent to the northwest because of 
erosion from waves and ice resulting from the predominant northeast winds. For this reason, thaw lakes are 
usually very shallow and generally longer than wide. Freshwater lakes cover approximately 15 percent of the 
ACP lying within the Planning Area (USDOI, BLM, 1979b). The ACP in this area is characterized by numerous 
bays narrowing to wide rivers: Avak Inlet and Avak River, Wainwnght Inlet and Kuk River, Kugrua Bay and 
Kugrua River, Dease Inlet opening into Admiralty Bay and the Chipp, Topagoruk, Meade, and Inaru Rivers. 
Walakpa Bay and Walakpa River, Iko Bay and Avak Creek; Smith Bay and the Ikpikpuk River. Some large bays. 
such as Dease Inlet and Admiralty Bay, appear to have been formed from ancient thawed lakes. In the nearby low 
and poorly drained areas, waterbodies appear to cover more surface area than does “dry” land, and rivers have 
been known to change routes, dissecting the area and connecting lakes to one another. Rivers in the Northwest 
NPR-A Planning Area tend to be very long. providing drainage far into the Interior 
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The lake-filled coastal plain fades into an area of large rounded lakes and very small lakes 2t an clevaton of 
around 100 ft (roughly 10 mu inland in the far western edge and up to 60 mi on the eastern side). Dunes and sandy 
ndges exisi along river channels. At an elevation of 150 fi. more defined streams begin to replace the smallest 


(3) The Arctic Foothills Province 


The Arctic Foothills Province (AFP) is approximately 80 mi inland and south of the coast (Map 28). Elevations 
start at around 4,600 ft. While the AFP extends to the Brooks Range (about 180 to 200 mi), the Northwest NPR-A 
Planning Area boundary extends about 50 mi south of the coast on the Planning Area's western edge. Thus, the 
AFP lies within the eastern half of the Planning Area. 


small pingos, or frost mounds. The highest elevation within the Northwest NPR-A Planning Area 1s along 
Lookout Ridge at | 588 ft. Lakes in the Foothill Province cover about 6.3 percent of the area. The Utukok Special 
Area 1s the southern boundary of the Planning Arca. There are fewer and deeper lakes on this designated area than 
in the coastal plain. Although there are no glaciers, continuous permafrost underlies the area. Ice wedges. stone 


(4) Surficial Deposits 


The surficial deposits of the NPR-A are generally fine-grained deposits of clay, silt, and sand. Gravel is scarce 
and confined to nverbeds and the southern mountains. Sand dunes are common and stabilized by vegetation. It 1s 
generally agreed that the area north of the Brooks Range was not glaciated during the Pleistocene Epoch, 
however, glacial-croded maternal was transported north from the mountains to the coastal areas and deposited by 
wind and streams There are many vertebrate-animal remains frozen in the Quaternary sols. 


c. Soils 


The information in the soils subsection was extracted from Exploratory Soil Survey of Alaska (Rieger. 
Schoephorster, and Furbush, 1979). In addition, the soil classification im the Northwest NPR-A Planning Area 1s 
identical to that in the Northeast NPR-A Planning Area See the Northeast NPR-A IAP/EIS for additional 


Exploratory survey and field mapping of the Northwest NPR-A Planning Area was initiated in 1967 and 
completed in 1973. Ficld mapping was done at a scale of 1:500,000 (1 inch > 8 mi). All existing soil maps and 
reports were used, but the exploratory soil map was based largely on observations made from a small helicopter 
that landed frequently in roadiess areas Distinctive landscape patterns were identified from the air and delineated 
on the map Soils within each landscape segment were described and classified. relationships between the souls. 
the native vegetation, and landforms were noted, the proportion of the area occupied by each mayor type of sor! 
was estimated. Each map unit in this survey was an association of soils arranged in a consistent pattern. 





11-24 /AY DESCRIPTION OF THE AFFECTED ENVIRONMENT 











Final imegrated Activity Plan/Environmental impact Statement. 2003 





(1) Major Land Resource Areas 


Two major land resource areas (MLRA's) have been identified in the Northwest NPR-A Planning Area: the Arctic 
Foothilis and the Arctic Coastal Plain (Sec. IT1.A.1.b and Map 28). Each MLRA has a unique pattern of 


(2) The Soil Classification System 


The Soil Taxonomy of the National Cooperative Soil Survey, adopted in 1965, defines soils by their properties 
rather than by external environmental factors such as climate and vegetation. In the Exploratory Soil Survey of 
Alaska (Rieger, Schoephorster, and Furbush, |979), the soils of Alaska are classified at the subgroup level and 
placed in distinct map units. Five map units occur in the Planning Area (Map 32). 


(a) Map Unit 1Q2 


Map Unit 1Q2 occupies most of the northern part of the AFP. It is extensive and widespread in all regions of the 
permafrost zone Although the dominant sotls have similar characternstics, there are some differences in 

and some circular frost scars. Elevations range from 300 ft above sea level near the coastal plains to 3,000 fi on 
foot slopes of the Brooks Range Most of the soils are silty colluvial and residual material weathered from 
fine-grained. nonacid sedimentary rocks The vegetation consists of tundra dominated by sedges, mosses, lichens. 
and low shrubs. 


(b) Map Unit 108 


Map Unit 1Q8 occupies most of the southern part of the AFP featuring the hills and ndges of the Planning Area. It 
also occupies extensive parts of the foothills north of the Brooks Range Broad sloping valleys, separated by steep 
ndges., hills, and knolls dominate the landscape Elevations range from near sea level on a few foot slopes to 
about 3,000 ft on hills and ndges near the Brooks Range Permafrost underlies all areas. The dominant soils in 
valleys and long foot slopes were formed from loamy colluvial sediment. Most of the soils on hills and ndges 
consist of very gravelly matenal weathered from sedimentary rock A few souls near the Brooks K ange were 
formed from very gravelly glacial drift. The vegetation consists of tundra made of mosses, sedges, lichens. 
grasses, dwarf shrubs, and small forts. Vegetative patterns commonly stripe the long slopes and many 
frost-scarred areas mar hills and ndges. A few windswept peaks are nearly bare Caribou and other wildlife use 
the vegetation, which 1s also suitable for reindeer grazing. 


(c) Map Unit 106 
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Map Unit 1Q6 occupies most of the eastern part of the ACP occurring in the Planning Area. With few exceptions, 
the soils of this unit are shallow and constantly wet as they lie over the area's thick permafrost. Elevations range 
from sea level to about 400 ft. Many small thaw lakes characterize this treeless area. Low terraces, broad shallow 
depressions, and floodplains are typical. It is common to find frost features, including polygons, hummocks, frost 
boils, and pingos. The dominant poorly drained soils have developed principally in deep loamy sediment under a 
thick cover of sedge tussocks, low shrubs, forbs, mosses, and lichens. Very poorly drained fibrous peat soils, 
commonly under a cover of sedges, occupy broad depressions, shallow drainage ways, and lake borders. These 
types of soils are cold and wet. Caribou and a few moose, wolves, and small furbearing animals uss the area. It is 
also a major nesting ground for migratory birds. 


(d) Map Unit 1Q21 


Map Unit 1Q2! occupies most of the western part of the ACP in the Planning Area. The landscape is dominated 
by nearly level, low tundra, dotted by shallow thaw lakes. There are many undulating and rolling sand dunes, 
especially in areas bordering the floodplains of major streams and some of the larger lakes. Most of the dunes are 
stabilized by vegetation, though some dunes adjacent to streams are active. Elevation ranges from a few feet 
above sea level near the coast to about 150 ft inland. Sedges, mosses, grasses, lichens, and low shrubs and forbs 
dominate the arctic tundra in the area. Most of the soils consist of sandy aeolian, alluvial, and marine deposits, but 
a few soils were formed in loamy material. Poorly drained soils with a shallow permafrost table occupy most of 
the nearly level areas and the broad swales between dunes. The soils on dunes consist of aeolian sand and, 
although they are perennially frozen below a depth of 30 to 40 in, they seldom retain enough moisture to form 
large ice crystals. Soils of this unit provide wildlife habitat for species frequenting the arctic tundra, including 
migrating herds o, . aribou and nesting waterfowl. The area is potentially suitable for reindeer grazing. 


(e) Map Unit 1Q22 


Map Unit 1Q22 occupies much of the area along the Colville River through the Arctic Foothills and the ACP. It 
occupies low terraces, braided floodplains, and broad alluvial fans bordering the Colville River. Elevations range 
from sea level on the plains bordering the coast to about 2,000 fi in the Brooks Range. The dominant soils consist 
of very gravelly stream deposits underlain by permafrost. Low parts of the unit are commonly flooded by runoff 
from spring snowmelt and heavy summer rainstorms in the mountainous watershed areas. The vegetation consists 
of arctic tundra dominated by sedges, mosses, and low shrubs and they are potentially suitable for reindeer 
grazing. Soils of the association provide habitat for wildlife on the arctic tundra. 


d. Sand and Gravel 


The surface materials of the Northwest NPR-A Planning Area include marine silts, sands, clays, beach and deltaic 
deposits, thaw lake deposits, alluvium and fluvial-lacustrine deposits, eolian sands and upland silts, as well as 
sandstones and shales. The following documents describe the sand and gravel resources and construction 
techniques relevant to oil and gas exploration and other construction projects in the NPR-A: Engineering 
Considerations for Gravel Alternates in NPR-A (USDOI, BLM, 1981a); An Environmental Evaluation of 
Potential Petroleum Development of the National Petroleum Reserve in Alaska (U.S. Geological Survey, 1979). 
The National Petroleum Reserve in Alaska, Earth Science Considerations (U.S. Geological Survey, 1985); and 
Geology and Exploration of the National Petroleum Reserve in Alaska, 1974-1982 (U.S. Geological Survey, 
1988). There are many valuable information sources relating to earth sciences in the NPR-A, in particular, the 
USGS Open File Reports, Engineering Geologic Maps of Northern Alaska for the Teshekpuk (83-634), Harrison 
Bay (85-256), Ikpikpuk River (88-375), and Umiat (86-335) Quadrangles. A summary of these sources, 





111-26 /W DESCRIPTION OF THE AFFECTED ENVIRONMENT 











Final Integrated Activity Plan/Environmental Impact Statement, 2003 





augmented by additional material as cited, follows. 


(1) Materials 


The presence of large amounts of ice in the soils and underlying materials of the Planning Area makes mineral 
materials difficult to use. When heated, ice-rich silts slump, collapse, and liquefy. Sand and gravel in permafrost 
areas may contain ice, but still provide substantial strength upon thawing. Gravels are found specifically in 
floodplains and low terraces. 


Alluvium, which consists of deposits of fine to medium sand, silty sand, gravel, and gravelly sand, is probably no 
more than 15 ft thick along modern channels and it includes floodplain and alluvial terrace deposits up to 24 ft 
above modern streams. Terrace drainage is generally poor and subject to flooding between 18 and 24 ft above low 
water in some streams. The entire area is in a zone of continuous permafrost except for an unfrozen area 6 to 18 ft 
thick beneath larger channels and lakes. It is typical for deposits to be frozen 1.5 ft beneath the active layer during 
the summer months, while the lower depth of permafrost is measured in hundreds of feet. The value of 
construction materials is related to the levels of organics and silts and the amount of water frozen in the deposit. 
The materials in channel and bar areas, where alluvium is composed of medium to coarse sand gravelly sands 
gravel, provide good foundation stability. Areas with low silt content may be suitable for fill. 


Deposits in the ACP (Map 28), or n.sthern portion of the Planning Area, are composed of marine sands and silts 
20 to 180 ft deep. The marine deposits are two types of silts and clays, or sand over silts and clay, both with high 
ice content. Beach deposits contain gravelly sand and sand with areas of high organic content (wood and peat) 
that may be well drained when found along low beach ridges. Active ice wedges are well developed and fossil ice 
wedges occur locally at depths of a few feet. 


Interstitial ice content exceeding natural voids produces settlement upon thawing. Similar deposits near Barrow 
are supersaturated with ice to about 18 to 24 ft, with ice content of 75 percent by volume at a depth of 3 fi, 
exclusive of wedge ice. The sediments are highly frost susceptible and not suitable for foundations because of 
excessive differential settlement of ice-rich permafrost, with the silt having a high liquefaction potential when 
thawed. Sands may be suitable for fill, base source, or surfacing if silt content is low and stable. 


Thaw-lake deposits vary, depending upon the underlying lithology. For example, lakes underlain by marine silts 
and clays have silt and clay deposits; lakes underlain by eolian sands have fine sand deposits. These materials are 
generally unsuitable for construction because of their high organic and silt content. The alluvium deposits found 
along the major rivers contain fine to medium sand and silty sand with some organic materials in areas such as 
abandoned river channels. Fluvial-lacustrine deposits are undifferentiated alluvial and lacustrine sands and silty 
sands, which are ice-rich and poorly drained. Eolian sands cover a large portion of the Planning Area. For 
example, colian sands cover approximately the southern half of the Teshekpuk quadrangle. These sands are a few 
feet to more than 100 ft thick and they are underlain by permafrost. The sands may be adequate for natural 
foundations but require stabilization for use as a surface material or fill. Sand dune ridges can reach 100 ft and 
they are generally well drained, making excavation relatively easy. 
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The surficial deposits of the AFP (Map 28), or southern portion of the Planning Area, are composed of eolian 
sand and upland silts and undifferentiated bedrock of sandstones, shales, and conglomerates. As in the coastal 
plain, alluvium is found along the nver systems. Eolian sand and upland silts (also wind-blown) are the most 
unconsolidated sediments in the entire NPR-A. A band of upland silt stretches from east to west 
across the NPR-A. The material may contain a high amount of interstitial ice and may not be suitable for 
construction use except as binder material. The material is not suitable for foundations because of excessive 


(2) Regulatory Environment 


There was concern that sand and gravel resources would become scarce in certain areas of the ACP as early as 
1974 (U.S. Army Corps of Engineers, 1974:123). This concern is reflected in the 1976 Nava Petroleum 
Reserves Production Act (NPRPA). Because sand and gravel have economic value, BLM regulates the sale of 
mineral materials (43 Code of Federal Regulations [CFR] 3600), defined generally as common varieties of sand, 
stone, gravel, clay, etc. 


Sand and gravel in the NPR-A are treated as subsurface-mineral resources. Unlike other states, Alaska's 
mineral-material resources are not conveyed with the surface lands. Until the recent transfers of subsurface estate, 
specifically Nuiqsut subsurface to ASRC, the Federal Government controlled all mineral materials in the NPR-A. 
The BLM issued mineral-material permits to the four villages or cities of the NSB for dredging sand and gravel as 
part of the Borough's Capital Improvement Projects (CIP) in the 1980's. Nuiqsut dredged material from the 
Colville River bottom, while Atqasuk used material from the Meade River and the bottom of an adjacent lake. 
Materials from rivers, ocean beaches, and reserve pits were used in the 1970's and 1980's for well site pad, road, 
and airfield construction. 


(3) Engineering Techniques 


The 1975-1982 NPR-A exploration program involved aot only oil and gas exploration, but also engineering 
research related to construction in the NPR-A. This period reflected an interest in cold regions mineral 
development worldwide. New techniques current!y offer alternatives and supplements to the use of sand and 
gravel. These techniques include the use of pilings, insulated pads, geotextiles, elevated or reinforced pads, ice 
pads, and roads. The latter part of the NPR-A exploration program used reduced gravel in conjunction with 
insulation in pads, ice-reinforced silt pads, and ice roads and airstrips (Kachadoorian, Reuben, and Crory, 1988, as 
cited in Gryc, 1988). The U.S. Army Cold Regions Research Laboratory, an early engineering contributor and 
researcher, coritinues to monitor sites in the NPR-A for long-term changes. 


Generally, the high cost of obtaining aggregates (sand and gravel) in the arctic makes them useful for permanent 
facilities, whereas other less expensive options, such as ice techniques, are used for temporary or seasonal needs. 
Whether to use ice, sand and gravel transported over long distances, or enhanced local materials as construction 
materials is a decision driven by economics. Mineral materials along beaches were used in the past and, 
depending upon the specific needs and location, materials extraction may occur with minimal concern. In some 
instances, mineral materials found in relation to streams and rivers could use the flowing water to recharge 
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extracted material. Materials might be found elevated on ridges and hillsides in the middle to southern section of 
the NPR-A. If material is removed from ridges or hillsides, possible debris flow and thawing of ice-rich materials 
becomes a consideration. Development of gravel roads on the ACP may affect habitat. This requires a good 
understanding of road-tundra interactions and well-devised mitigating measures to minimize future impacts. 


Pits are difficult to fill because water in a pit or the removal of the natural insulating vegetative mat can cause the 
pit to deepen over time. As the ice melts, the volume of the material removed from the pit shrinks, so it may take 
much more material to fill the pit than the amount extracted. Experience suggests it is better to design the pit to 
conform to natural features, reclaim the material that is available, and allow the pit to remain. 


All of the NPR-A is underlain by permafrost. Thus, all of the engineering and geotechnical problems associated 
with sand and gravel excavation and use in construction can potentially disturb the thermal regime of the ground 
surface, thus impacting the environment. 


e. Paleontological Resources 


Sedimentary rocks, typical of petroleum producing formations, underlie most of the NPR-A. As a result, the 
bedrock formations contain a wide array of plant and animal fossils. To date, the ea; ise st reported fossil from 
within the NPR-A is the tooth plate of a lungfish recovered from a Middle Devonian formation about 380 million 
years old (Lindsey, 1986). Most subsequent rock formations in the NPR-A exhibit some evidence of a fossil 
record. 


Most of the limestone, sandstone, siltstone, conglomerate, and shale underlying the NPR-A have marine origins, 
as reflected by their fossils. By far, the most common fossils are brachiopods, cephalopods, gastropods, 
pelecypods, sponges, bryozoans, corals, and crinoids. Terrestrial plant fossils originate in the middle part of the 
Jurassic Period, roughly 160 million years ago. This indicates at least a temporary retreat of the ancient seas that 
had previously covered most of the region. Following this period, the seas repeatedly advanced and retreated over 
most or all of the NPR-A. 


One-hundred-million-year-old lower Cretaceous rocks in the NPR-A produce some of the best examples of that 
period's flora found anywhere in North America (Lindsey, 1986). These plant fossils also document a change 
from a warm to a cool climate. It is at this time that modern conifers begin to appear on the North Siope. 


Late Cretaceous vertebrate fossils from 70 to 65 Ma are also common. Significant world-class dinosaur remains 
lie within the Northwest NPR-A Planning Area along banks of the Colville and other major river drainages. These 
remains represent the farthest north occurrence of dinosaurs in North America. Data gathered through research of 
this fossil evidence have challenged long-held theories concerning dinosaur physiology and extinction (Brouwers 
et al., 1987; Paul, 1988; Clemens and Nelms, 1993; Gangloff et al., 2002). Most of the bones are beautifully 
preserved with varying degrees of mineralization. Some exhibit few void fillings and approach the low density of 
nonpermineralized, or petrified, bone. The bone is often encapsulated with iron oxide, sulfide, and quartz. This 
unusual preservation and entombment in permafrost offers the possibility of DNA and other bimolecular 
extraction that has not been attainable in fossils this ancient before now (Gangloff, 1997). 


Mollusks, ostracods, brachiopods, and bryozoans primarily represent Tertiary (65 to 1.6 Ma) fossils, although the 
record is incomplete because of a period of nondeposition and/or erosion that occurred during the Late Tertiary 
(Lindsey, 1986). Fossil remains from 50,000 to 10,000 years ago, the latest portion of the Pleistocene (the last Ice 
Age), are also abundant in Quaternary deposits across the Northwest NPR-A Planning Area (Hamilton and 
Ashley, 1993; Guthrie and Stoker, 1990). The bones of horses, camels, mammoths, and bison are important data 
sources reflecting the climate, environment, and ecosystem that existed when the first humans entered the 
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Western Hemisphere from the Old World (Kunz and Mann, 1997). Primary sources for these fossils are the 


Most of the paleontological resources in the NPR-A are, by virtue of their isolation and remoteness (Map 87). 
protected from most types of impact, other than those caused by natural forces. The bulk of the deposits are 
deeply buried and the landscape is covered by snow and remains frozen nine months of the year. It is therefore, 
adequately protected by nature. However, most of the major known deposits are somewhat vulnerable, because 
they are most often exposed in an eroding bluff face. In fact, were it not for these exposures, most paleontological 
deposits in the area would not be discovered. However, the circumstance that led to their discovery also allows 
unauthorized collection and loss of valuable and important scientific and educational material. Most exposed bluff 
faces are formed through river and stream erosion. Fossils are commonly exposed or washed from these bluff 
faces during annual high-water events. Even in a place as remote as the NPR-A, a river may allow access by boat 
or by small aircraft. Currently, unauthorized collection occurs at several locations in the Northwest NPR-A 
Planning Area. A visible presence, such as active research rather than irregular law-enforcement patrols, is the 
best deterrent to unauthorized collection (Gangloff, 1997). 


These paleontological resources are nonrenewable and contain a wealth of information about life forms, 
geography, and environments of the past, and they must receive adequate protection. Most of the paleontological 
resources of the NPR-A are yet to be located and work toward that end is another important step in the protection 
of this resource. 


f. Hazardous Materials 


Industrial development and activities within the Northwest NPR-A Planning Area include Department of Defense 
facilities, oil and gas exp! oration, and limited coal mining. The population is sparse and concentrated near 
Barrow, Wainwright, and Atqasuk. Because of the geographic isolation, introduction of potential hazardous 
materials is generally associated with industrial use. Whatever is brought to the area generally stays in the area. 


(1) Department of Defense Facilities 


The Defense Early Warning (DEW)-Line System was developed in the early 1950's as a first line radar defense 
warning system for North America. The DEW-Line defense region in the Planning Area includes Peard Bay and 
Cape Simpson. Also within the Planning Area are the abandoned Skull Cliff Long Range Aid to Navigation 
(LORAN) station and an abandoned U.S. Navy materials storage site at Elson Lagoon. Cape Simpson and Elson 
Lagoon are located on Native corporation lands within the Planning Area. Other military facilities on corporation 
lands include the Naval Arctic Research Lab (NARL)/Point Barrow Air Force Station and Wainwright Station. 


The Peard Bay DEW-Line station and Skull Cliff LORAN sites are part of the Former Used Defense Site (FUDS) 
Program, managed by the COE. The lands were transferred to the BLM and cleanup occurred at both sites under 
the FUDS Program. The BLM had listed these sites on the Federal Facility Docket for potential hazardous 
materials and completed assessments of the sites in 1993 and 1994 under authority of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and Superfund Amendment and 
Reauthorization Act of 1986 (SARA). The U.S. Environmental Protection Agency (EPA) has issued a 
determination of "No Further Remedial Action” for both sites. 


(2) Oil and Gas Exploration Activities 
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The two major activities associated with oil and gas exploration are the winter seismic exploration mapping by 
private companies under permit by the BLM and oil and gas exploratory test-well drilling. The U.S. Navy and the 
USGS monitored the drilling program for test wells as the operations spanned a 3!-year period from 1926 to 
1957. Abandoned wells are listed in Table [11-02. 


From 1976 to 1978, the USGS directed a cleanup program through contract with Husky Oil NPR Operations, Inc. 
Information on this activity is documented in the FY'78 Annual Report of Environmental Cleanup of Solid 
Wastes. The report was abandoned during the early years of exploration on the NPR-A by Husky Oil, but lists 
activities at the major sites and only refers to other cleanup at incidental well sites and seismic trails. 


(a) Skull Cliff 


The cleanup operations for Skull Cliff started in 1978. The LORAN tower was dismantled and the 40-person 
camp was cleaned. Barrels were crushed and combustible wastes were burned at the site. The non-combustible 
debris was moved to the beach for later removal. The beach was used as a staging area for other solid wastes and 
crushed drums that were transported from other well locations. 


Several solid waste landfills used in association with military operations, were identified at the site. A third 
landfill was found directly adjacent to the former communications tower pad. This site is suspected to contain the 
solid wastes from the exploration activities staged on the beach site. According to documents from the COE, the 
landfill was built around 1983. Sampling was conducted by BLM as part of the preliminary assessment. This area 
contained low concentrations of petroleum hydrocarbons and the pesticide d-BHC, with a concentration level of 
15 parts per billion (ppb) in | sediment sample. 


(b) Topagoruk Test Well #1 


The area of cleanup included a drilling rig site, two dumpsites, a debris pile, and two piles of drilling cement 
sealed in steel containers. Solid waste was accumulated in stockpiles during 1976 and 1977. In 1978, combustible 
and non-combustible solid wastes were removed and staged at the Skull Cliff beach site. 


(c) East Topagoruk Test Well #1 


The area of cleanup was approximately | mi’ and consisted of empty fuel barrels, steel containers, and drilling 
debris. A drum crusher was brought on site and wastes were transported and stockpiled at Cape Simpson. 


(d) Square Lake Test Well #1 
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Waste streams were consolidated and piled. Barrels of fuel were transported to the Wolf Creek site to be burned 
in 1979. 


(e) Titaluk 


The cleanup at Titaluk consisted of stockpiling solid wastes. Combustibles were burned in 1979. Old fuel barrels 
were transported to the Wolf Creek stockpile. 


(f) Knifeblade 


Solid wastes were picked up and the site cleaning was completed in 1978. 


Solid wastes were scattered over a 2-mi radius. Debris was accumulated, crushed, and stockpiled. Wood and stee! 
pilings that were driven into the tundra were cut off at ground level. Collapsed buildings and a 30-fi utility tower 
were dismantled and removed. Combustibles were burned in 1979 and the stockpiled barrels crushed. 


(h) inactive Reserve Pits 


In January of 1995,the Alaska Department of Environmental Conservation (ADEC) approved “as is” closure for 
the following inactive reserve pits in the Planning Area: East Simpson #1, East Simpson #2, Kuyanak, Peard Bay, 
South Meade #1, South Simpson #1, Tulageak #1, Tunalik #1, and West Dease #1. It was determined that even at 
those limited sites where water may not have met state drinking water standards, there is negligible risk 
warranting additional corrective actions. 


(3) Coal Mining 


Coal mining has been limited in the Northwest NPR-A Planning Area. Several old outcrops on the east side of 
Wainwright Inlet were used historically. There was coal mining in the 1940's around Atgasuk. The Abandoned 
Mine Land Program of the Alaska Department of Natural Resources (ADNR) identified two sites in the Kuk and 
Meade river areas where the agency removed barrels and closed portals. 


(4) Other Solid Waste Issues within the Planning Area 


Major and minor transportation corridors and trails serving North Slope communities interlace the Northwest 
NPR-A Planning Area. Fuel management or the storage and transportation of materials are a concern in these 
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areas. Minor fuel spills have inevitably occurred within these areas, however, there are no reports of any major 
spills. 


Human waste is an additional issue of concern. Increased cabin development and human activities along some of 
the essential waterways constitute a potential public health and environmental problem. 


(5) Miscellaneous Issues 


the Northwest NPR-A Planning Area. The Soviet Union, Asia, and other countries are the source of these 
contaminants. The contaminants of greatest concern are persistent organic pollutants (POP’s) and heavy metals. 
The POP’s are manufactured chemicals that are highly resistant to breakdown by natural processes. These include 
industrial chemicals such as polychloronated biphenyls (PCB's) and hexachlorobenzene (HCB), industrial waste 
byproducts such as dioxins and furans, and pesticides, such as DDT and chlordane. Heavy metals such as 
mercury, arsenic, cadmium, selenium, and lead are also a concern. The Arctic environment acts as a cold air sink, 
or settling area, for airborne and ocean carried contaminants. (For a list of the potential hazardous materials sites 
and abandoned well sites in the Planning Area, see Table III-02). 


g. Fire 


Wildland fires are uncommon to the North Slope, but they do occur. Large wildland fires are rare; most are small 
and burn less than one square kilometer (km?) of land (USDOI, BLM, 1978b). As recently as 1993, a 
lighting-caused fire burned 82,370 acres south of Wainwright. 


The tundra ecosystem has had few studies and it is difficult to document North Slope fire history and fire return 
intervals. Fire history databases are incomplete because detection flights are not flown north of the Brooks Range. 
Commercial flights typically discover fires, thus there is documentation on only those fires occurring along flight 
paths in and out of villages. Still, fire on the North Slope is an important change mechanism. It regenerates old 
vegetation, increases the active layer depth, and releases vital nutrients (Verick et al., 1990). 


For fire management considerations, the vegetation in the Northwest NPR-A Planning Area can be divided into 
two categones: tundra and tussock tundra ( Verick et al., 1992). Fire behavior is of low to moderate intensity 
under both categories, with low to moderate rates of spread and flame length under both categories. The severity 
of burns in both vegetative communities depends on the amount of moisture in the organic laycr. Most fires will 
be low-severity surface fires. However, a long period of dry conditions can produce fires that remove most to all 
of the organic layer, resulting in moderate- to high-severity fire. The tussock tundra communities will burn with 
higher intensity and rate of spread and flame length because of the large amount of dead and dry grass. 
Regeneration in burned areas 1s fast, with the burned area becoming indistinguishable from the surrounding area 
in 2 to 3 years. However, it may take lichen decades to recover in areas of moderate to high burn severity 
(USDOL, BLM, 1978b). 


2. Aquatic Environment 


a. Water Resources 
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The aquatic environment of the Northwest NPR-A Planning Area includes freshwater and estuarine resources. 
(For a discussion of wetlands, see Section I11_B.2). Freshwater resources are limited to surface-water streams, 
lakes, and ponds since ground water supplies are very !umited and springs are absent. Climate and permafrost are 
the dominant factors limiting water availability. 


(1) Climatic Factors 


Because winters in the Planning Area are long, most streams and lakes are frozen for much of the year. Summers, 
while short and relatively cool near the coast, are longer and warmer inland. The onset of snowmelt and 
subsequent runoff often begins earlier in the foothills than in the rest of the area and moves north as the summer 
Area is generally snow covered from October through May. Prevailing winds blow cold air off the largely frozen 
Arctic Ocean, often creating blizzards that drift and compact the snow (Sloan, 1987). Slightly more than half of 
the annual precipitation occurs as snow during winter (U.S. Dept. of Agriculture, 2001). Late winter snow pack in 
the Planning Area is greatest in the foothills north of the Colville River and decreases northward to the coast. 
Snowmelt is a dominant factor in arctic hydrology because it contributes the majority of the annual runoff for 
lakes and streams. While rainfall is usually light during the short summers, heavier rainstorms can occur in July 
and August, especially in the foothills. 


(2) Groundwater 


(a) Permafrost 


The absence of important groundwater on the North Slope is due largely to permafrost (Williams, 1970). 
Permafrost is defined as soil, sand, gravel, or bedrock that has remained below 32°F for two or more years 
(Muller, 1945). Almost continuous throughout the North Slope, permafrost can exist as massive ice wedges and 
lenses in poorly drained soils or as a relatively dry matrix in well-drained gravel or bedrock. Permafrost forms a 
barrier that prevents infiltration of surface water, maintains a saturated layer of surface soils, and restricts 
groundwater sources to shallow unfrozen material beneath deep lakes and rivers or very deep wells. Melting 
ice-nich permafrost can cause surface subsidence, or thermokarst, resulting in thaw lakes, ponds, or beaded stream 


(b) Shallow Groundwater Sources 


Lakes and rivers deeper than about 6 fi do not generally freeze to the bottom in winter. This creates a layer of 
unfrozen sediments, or taliks, beneath the permafrost (Sloan, 1987). When the sediments are porous materials, 
such as sand or gravel, an aquifer suitable for pumping groundwater may exist. Shallow groundwater wells, or 
galleries, were installed in the bed of the Sagavanirktok River during construction of the TAPS. While wells in 
the lower river generally provided adequate water supply. others in the upper river did not. Nelson and Munter 
(1990) describe taliks beneath deep pools of arctic rivers as a senes of discrete units separated by permafrost 
barriers. The barriers result from the riverbed freezing oeneath shallow riffles. This suggests that the supply of 
groundwater is directly related to the size of the poc/ in the river (Sloan, 1987). Williams (1970) reported finding 
water in one of several boreholes in river-valley aliuvium about | mi northeast of Urmat. Shallow groundwater in 
the Planning Area is likely to collect beneath the Colville River and the deep large lakes that do not freeze solid 
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(c) Deep Sources 


depths of 1,600 to 2,500 ft (Kharaka and Carothers, 1988). Temperature logs from 25 wells drilled across the 
North Slope indicate that the depth to the base of permafrost, and consequently the sub-permafrost water, is 
generally shallower to the west. Though the presence of deep lakes or seas that do not freeze to the bottom can 
permafrost depth (Lachenbruch et al.. 1988). 


(d) Springs 


LandSat-imagery analysis has located numerous groundwater springs on the North Slope by identifying the large 
overflow icings, or aufers, created downstream from the spnngs during the winter. However, none of these 
springs was located in the Planning Area (Sloan, 1987). 


(3) Surface Water 


(a) Streams 


While hydrologic data for the North Slope ts sparse (Brabets, 1996), all strearns where data is available share 
streamflow characteristics that are somewhat unique. Flow is generally nonexistent or so low as to not be 
measurable most of the winter. Streamflow begins during breakup in late May or early June as rapid flooding that. 
when combined with backwater from ice and snow jams, can inundate extremely large areas in a matter of days. 
More than half of the annual discharge for a stream can occur during a penod of several days to a few weeks 
(Sloan, 1987). Most streams continue to flow throughout the summer but at relatively lower discharges. Runoff is 
confined to the upper organic layer of soil, as the mineral soils are saturated and frozen at depths of 2 to 3 ft 
(Hinzman, Kane, and Everett, 1993). Rainstorms can increase stream flow but they are seldomly sufficient to 
cause flooding. Stream flow ceases in most streams shortly after freezeup in September. Streams on the North 
Slope are generally divided into three types, based on the physiography of their ongin: those that onginate on the 
1) coastal plain, 2) foothills, or 3) in the Brooks Range (Map 30). 


1) Arctic Coastal Plain 


The ACP ts a mosaic of tundra wetlands with extremely low relief (Map 28). Because the permafrost prevents 
water from entering the ground and the low rehef limits runoff, the coastal plain 1s covered with lakes, ponds, and 
generally slow-moving streams. Aquatic vegetation chokes many of the smaller drainages. Shallow - water tracks 
surface relief is limited (Hinzman, Kane, and Everett, 1993). (Note: a significant discharge is one that contributes 
enough to the stream flow that it must be examined when doing any flow analysis ) Streams onginating in the 
coastal plain generally have the latest breakup and carhest freezeup) While coastal plain streams have the lowest 
average runoff, the peak unit runoff is among the highest (Sloan, 1987). The only long-term stream-gaging 
records in the Planning Area are from Nunavak Creek, a small coastal stream near Barrow (Map 30). From 1972 
to the present, the average annual discharge is 1.05 cubic feet per second (cfs), or 5.12 inches (in) of annual 
runoff, The maximum-recorded peak flow is 131 cfs, a peak unit runoff of 47 cubic feet per square mile (cfem) 
(U.S. Geological Survey, 2001). The larger rivers originating in the Planning Area's coastal plain are the Avak. 
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2) Foothills 


The foothills compnsing the southern portion of the Planning Area are a senes of low, tundra-covered hills 
seldom exceeding an elevation of | 000 ft (Map 30). Streams onginating in these foothills have a steeper gradient 
and consequently more gravel-bar and cut-bank features than those of the coastal plain (Table I11-40). These 
streams tend to break up earlier. freeze up later, and have a slightly higher average unit runoff than streams of the 
coastal plain. 


The Ikpikpuk River forms the eastern boundary of the Planning Area. The Chipp and Alaktak, large distributary 
Ikpikpuk River continues into a separate delta at Smith Bay. Other large rivers originating in the foothills of the 
Planning Area include the Avalik, Ketik, Uskuktuk, Meade, Topagoruk, Oumalik, Titaluk, and Kigalik rivers. 
While the headwaters of these streams share characteristics, the lower reaches especially near the coast, become 
more sluggish and exhibit features similar to the coastal plain streams. In the summer of 1977, a stream gage at 
Atqasuk recorded the Meade River peak flow at 24,500 cfs and a peak unit runoff of 14 cfsm (U.S. Geological 
Survey, 2001), while the maximum evident flood was 105,000 cfs, or 58 cfsm runoff (Childers, Kernodle, and 
Loeffler, 1978). 


3) Brooks Range 


The Colville River forms a small portion of the southern boundary of the Northwest NPR-A Planning Area. It is 
the largest river on the North Slope and intercepts all of the streams originating in the Brooks Range that flow 
northward toward the Planning Area (Map 30). As the only river that includes mountainous and glacial drainage. 
the Colville carnes the highest sediment load and exhibits the greatest range of geomorphic features of any river 
in the area (Table 111-40). Steep cut-bank cliffs, deep pools, and large gravel bars are common to most of the 
rivers adjoining the Planning Area. Breakup and freezeup are more complex along the Colville River because of 
the extreme length and range of elevations. Flow generally persists later in the winter on the Colville than on most 
other North Slope rivers. While no long term stream gaging has been done on the Colville River adjacent to the 
Planning Area, the maximum evident flood at the Killik Bend was determined to be 236,000 cfs, or 29 cfsm 
runoff (Childers, Kernodile, and Loeffler, 1978). 


(b) Lakes 


Lakes and ponds are the most common feature on the ACP within the Planning Area (Map 89) Unlike streams, 
which only hold large quantities of water during breakup, lakes store water year-round and are the most readily 
available water source on the North Slope (Sloan, 1987). The ongin of most lakes and ponds on the coastal plain 
is in the thawing of ice-rich sediments (Seliman et al., 1975). This thawing results in a continuum known as the 
thaw lake cycle, by which lakes form, expand, and then drain in response to disturbances of the permafrost. These 
lakes and ponds are often elongated with a strong north-south onentation This generally results from preferential 
erosion caused by wind-generated waves. leeward end currents, and associated higher water temperatures that 
melt the ie at the narrower ends of the lakes (Carson and Hussey, 1960). Since waterbodies less than 6 fi deep 
generally freeze to the bottom most winters, lake depth is the primary factor in winter water supply. Lakes can 
then be classified by depth. as esther shallow lakes or deep lakes. 


(c) Shaliow Lakes and Ponds 
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Seasonally flooded wetlands, ponds, and shallow lakes (< 6 ft deep) domunate the coastal plain of the Planning 
Area (Map 89). These wetlands, lakes, and ponds are thought to originate in the thawing of the shallowest. 
ice-nich permafrost layer. The ton 3 ft of this permafrost may contain more than 70 percent segregated ice near the 
coast (Sellmann et al. 1975). Any disturbance of the tundra vegetation mat could initiate melting of the 
subsurface ice. Subsequent water or wind erosion would result in shallow ponds. The shallow lakes and ponds 
freeze in mid-September and become ice-free in mid-June, about a month earlier than the deep lakes (Hobe. 
1984). While ponds and shallow lakes generally lack fish since they usually freeze solid, they do provide 
important habitat to emergent vegetation, invertebrates, and migratory animals because of the carher availability 
of ice-free areas. 


(d) Deep Lakes 


The coastal plain within the Planning Area contains numerous deep-lake basins (Map || and Map 89) (Mellor. 
1987). Most of these lakes are concentrated within a roughly triangular area from Teshekpuk Lake on the 
northeast, south to the foothills just north of the Colville River and west to the Meade River. This area roughly 
comcendes with a field of relic Pleistocene eolian sand dunes whose gentle rolling terrain apparently promotes 
formation of these deep lake basins (Sloan, 1987). Most deep lakes are less than 20 ft deep, since the depth of 
thaw lakes appears to be controlled by the ice volume and porosity in the onginal sediments, which decrease with 
increasing depth (Seliman et. al.. 1975). The hydrodynamics of the deep lakes are often complex. Some very deep 
lakes are dimictic, exhibiting a bi-annual turnover and temperature stratification (Hobbie, 1973), but others show 
plain--the wind-generated currents induce mixing of the entire lake (Moulton, 2001). Because they do not freeze 
to the bottom, deep lakes provide an overwintering area for fish and aquatic invertebrates and are the most readily 


b. Surface Water Quality 


Most freshwaters in the Planning Area are pristine. Lakes that are more inland contain soft, dilute 
calcrum-bicarbonate waters, lakes near the coast hold sodium chlonde (salt) concentrations that predominate over 
bicarbonate concentrations (Prentki et al., 1980, USDOI, BLM, 1978a). The ionic composition of the coastal 
lakes results from sea spray and atmospheric input. The ionic composition of the more inland lakes is influenced 
only slightly from precipitation, rather, it results from the solution weathering of local bedrock that is 
subsequently carned into the lake by surface runoff (Kling et al.. 1992). Permafrost is also a dominant factor in 
determining the biogeochemistry of freshwater lakes since the permafrost rsolates the lakes and ponds from 
groundwater sources and limits reactions with the shallow unfrozen souls (Kling et al, 1992). 


The freeze/thaw cycle in the Arctic plays a controlling role in water quality. In winter, surface waters less than 6 
ft deep will freeze solid (Hobbie, 1984). In such waters, major ions and other “impurities” are excluded from 
downward-freezing ice in fall and forced into the underlying sediment. Most of the 1ons remain trapped in the 
sediment after the next spring's meltout, giving these waters a very low dissolved-matter concentration. During 
the summer, dissolved-matter concentrations slowly increase as ice in the bottom sediment melts and the 
sediments compress (Miller, Prentki, and Barsdate, 1980). 


in waters deeper than 6 fi, ions are forced into the deeper water column with a proportionate increase in 
concentrations of dissolved materials. As a result, distinct off-flavor and saline taste affect the potability of water 
from shallower “deep-water” lakes and river pools by late winter. Despite the high dissolved-matenal 
concentrations and marginal potability, these deeper waters are the basis for fish-overwintenng habitat and the 
primary sources of winter water supply 
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During snowmelt, the lakes form moats, or a ring 0} water at the shoreline. For deeper lakes, the winter ice Cover 
persists through spring snowmelt and protects the winter-formed pycnocline (the plane separating two layers of 
different density) Snowmelt waters flow just below the ice (O'Brien et al. 1995) or along the moated margins of 
the lakes, but above the pycnacline. These snowmelt waters pass through and exit over flooded tundra mm sheet 
flow or through shallow outlets without contributing to lake chemustry Only after peak snowmelt and waterflow 
does the protective ice cover of deeper lakes melt and allow the wind to mix the water column. destroying the 
pycnociine. The net result of this flow regime in deeper lakes is to preserve their existing water chemistry from 
that of snowmelt waters. 


(1) Potability 


Ponds and local streams are highly colored from dissolved organic matter and iron, the water tastes fine but 1s 
considered marginally potable to unpotable because of iron staring and fecal contamination in areas with dense 
avian (Ewing. 1997, pers. comm), caribou, and lemming populations. Lemming fecal material generally 1s 
abundant in upper coastal tundra soils (Gersper et al.. 1980). During penods of high concentrations of lemmings. 
winter accumulation of lemmung fecal material is sufficrent to affect both minor and mayor ton chemistry of early 
snowmeh waters (Chapin, Barsdate, and Barél, 1978; Barsdate and Prentki, 1973). Cold temperatures, a 
characteristic of tundra soils and waters, tend to prolong the viability of fecal coliform (FC), the standard 
water-quality measure for fecal contamination. Thus, some smaller waterbodies in the NPR-A may exceed State 
of Alaska standards for FC in drinking water or water recreation as a result of local wildlife abundance. (Note: 
There 1s no State standard applicable to growth and propagation of natural aquatic life or wildlife) Lakes and 
larger rivers tend to be less colored and would be less likely to be contaminated with FC. The lower portion of the 
Colville River and Ikpikpuk River however, may be at nsk from PC contamination because of the increase mm 
unregulated long-term campsites and cabins, all without adequate sewage disposal 


(2) Turbidity 


Most NPR-A freshwaters have low turtidity or suspended-solid concentrations. The exceptions are the larger 
rivers, possibly shallow floodplain lakes, and waters from thermokarst erosional features. Thermokarst 1s an 
altering of the terrain caused by melting permafrost that results mn subsidence and water poolings 


Approximately 70 percent of the sediment load for the Colville River ts carned during breakup, with 
suspended-sediment concentrations reaching 870 parts per million (ppm) (USDOL, BLM, 1978a). Later in 
summer, suspended-sediment concentrations decrease to as low as 3 ppm. The Colville River, with its onginms on 
the foothills of the Brooks Range. carnes a greater suspended load than nvers onginating within the coastal plan 
and is the most turbid river in the coastal plain of the NPR-A. Other rivers in the NPR-A range from about 
100-ppm suspended sediment at peak-flow rates down to ? to 10 ppm at lower rates. In the Imnavan Creek 
watershed in the foothills along the Dalton Highway. late-summer suspended-sediment concentrations were on 
the order of 4 to 6 ppm in sheet, water-track, and stream flow (Everett, Kane, and Hinzman, 1996). 


In arctic-niver floodplains, the more turtid snowmelt runoff funnels through the moats and surface layer above the 
pycnoctine of deeper lakes. greatly limiting thet post-runoff turtidity. However. shallower lakes lose ice cover 
during runoff, Without the moat system to deflect turbid waters, these shallower, floodplain lakes can become and 


(3) Alkalinity and pH 
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Alkalinity and pH are important parameters im controlling the suscepubility of freshwaters to acid rain or acid 
snowmelt. Alkalinity 1s a measure of the acid-buffering capacity of the water. The pH 1s a measure of how acid 
the water is. A pH of 7 indicates a neutral balance of acid and base, a pH below 7 indicates acid water. The State 
considers a pH range within 6.5 to 9.0 necessary to protect aquatic wildlife. 


in NPR-A coastal tundra, freshwaters are weakly buffered (Prentki et al, 1980, O'Brien et al., 1995; USDOI, 
BLM, 1978a; Hershey et al., 1995). In ponds, alkalinities during snowmelt are about twofold lower than the 
midsummer alkalinities of 0.4 millequivalent per liter (meg/l). Lake alkalinines also are low, approximately 0.5 
meg/|. Alkalinities in individual NPR-A coastal rivers are higher, ranging from about 0.3-0.4 to 1 .3-1.6 meg/l in 
summer, with higher values at lower flow rates. In NPR-A rivers, winter alkalinities in unfrozen pools are on the 
order of 3 to 4 meq/1. 


In ponds, pH is depressed to below pH 7 as snowmelt runoff enters them, and the pH then rapidly increases to 
between 7 and 7.5 after snowmelt (Prentki et al., 1980). The initial low pH is duc to acidity of snow on the North 
Slope, with a median pH of 4.9 (Sloan, 1987). This low pH, lower than the pH 5.5 expected for encontaminated 
precipitation, 1s thought to be a result of sulfate fallout from industnally contaminated arctic ait masses. In lakes. 
pH's are near neutral, about pH 7 (O'Brien et al, 1995). In tundra brown-water streams and some foothill streams. 
the pH can be less than 6 (Milner, Irons, and Oswood, 1995; Hershey et al, 1995, Everett, Kane, and Hinzman, 
1996). The acidity in at least the brown-water streams is attributable to naturally occurring organic acids. In 
tundra nvers, pH's are higher, seasonally ranging between 6.4 and 8.2 in the Colville, Meade, Chipp, and 
Miguakiak rivers (USDO1, BLM, 1978a). 


(4) Oxygen 


Most of the world’s surface waters are near saturation with dissolved oxygen. Because of this tendency toward 
saturation, the absolute concentration of dissolved oxygen im arctic waters tends to be higher than in other waters 
since the solubility of oxygen increases with decreasing water temperature This generality applies to clear-water 
streams and clear-water (i.¢., larger) lakes in the Planning Area. Summer concentrations of dissolved oxygen in 
NPR.-A river, range from 9 to 12 ppm by weight (USDOI, BLM, 1978a). 


However, colored-water streams. ponds. and lakes mn the Arctic and elsewhere generally are undersaturated with 
respect to oxygen. Oxygen-saturation values in open ponds im the NPR-A generally fall below 100 percent, 
although a range between 60 and 118 percent has been observed (Prentki et al. 1980). Oxygen values can be 
much lower (< 10% saturation) in vegetated shorelines or in water pooled on wet tundra. In these locations, 
respiration in the underlying sediment 1s depleting oxygen from the water as rapidly as the water can take up 
oxygen from the aar. 


In winter, waters rema:ming beneath the ice in deeper NPR-A coastal plain lakes tend to become 

with oxygen (Prentki et al, 1980, USDOI, BLM, 1978a; O'Brien et al, 1995). During ice formation, dissolved 
oxygen is excluded from the ice into the water column. Exclusion adds more oxygen than underwater respiration 
removes. In Ikroavik Lake near Barrow for example, saturation was | 20 to 140 percent in December, by carly 
June when 5.2 fi of ice had formed in the 7.9-fi-thick water column, saturation had reached 174 percent. During 
late winter in Teshekpuk Lake in |2 fit of water underneath 7.9 fi of ice, oxygen has been measured at 19.0 ppm. 
equivalent to about 140 to 150 percent saturation. The winter oxygen regime can be different in foothill lakes. 
where a more complex bathymetry can inhibit mixing. For example, in Toolik Lake, in the foothills to the cast of 
the NPR.-A, late-spring dissolved-oxygen concentration decreased to | 4 ppm in an isolated 82-fi-deep basin 
However, detailed sediment chemustry has established that Toolik Lake bottiomwaters do not go anoxic 


Late-winter measurements of oxygen in unfrozet: pools mm smaller NPR-A nvers (Avalik, Meade. and Chipp 
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rivers; USDOI, BLM, 1978a) indicate high residual oxygen (>9 ppm) and 70 to 99 percent saturation. The 
Colville River, with deep, connected channels in its delta, also maintains adequate to supersaturated winter 
oxygen concentrations (Reynolds, 995; USDOI, BLM, 1978a). 


(5) Sources of Surficial Oil and Hydrocarbons in the NPR-A 


The NPR-A, including the Planning Area, has several known oil seeps (McCown, Brown, and Barsdate, 1973; 
Barsdate, Alexander, and Benoit, 1973; Magoon and Claypool, 1988; Becker and Manen, 1989; Steinhauer and 
Boehm, 1992). These include multiple seeps on Cape Simpson and the Oil Lake and Fish Creek seeps. The peat 
that underlies the North Slope carries a high hydrocarbon content. This content is evidenced by natural sheens that 
occur in ponds or flooded footprints in the tundra, in the foam on the downwind shoreline of lakes on windy days, 
and by elevated hydrocarbon levels in sediments with peat. The Colville River drainage includes coal and 
oil-shale outcrops, the oil seeps, and peat. An oil seep at Umiat along the Colville River led to early Navy 
exploration at that site. 


(6) indicator Hydrocarbons 


Pond waters away from development in the Prudhoe Bay area contain 0.1 to 0.2 parts per billion (ppb) total 
aromatic hydrocarbons, similar to concentrations in pristine marine waters (Woodward et al., 1988). 
Concentrations in NPR-A waters are likely to be similarly low. Hydrocarbons derived from the various sources 
are detectable as elevated levels of saturated and polycyclic aromatic hydrocarbons (PAH) in Colville River 
sediment and downriver, in Harrison Bay sediment (Boehm et al., 1987). Additional pyrogenic PAH signals are 
present in tundra soils and form a depositional record of atmospheric fallout from tundra fires. Concentrations of 
indicator hydrocarbons from these multiple sources are both high and chemically similar to those found in 
petroleum and make it difficult to detect or distinguish any nonpoint-source anthropogenic contamination from 
natural backgroun<. Similarly high levels of hydrocarbons have been found in other major Beaufort Sea rivers 
and also attribuied io natural sources (Boehm et al., 1987; Yunker and MacDonald, 1995). 


(7) Trace Metals 


The NPR-A and other pond and lake waters on the North Slope are, in general, low in trace metals compared with 
most temperature freshwaters (Prentki et al., 1980). In measurements made in ponds near Barrow in 1971 and 
1972, dissolved copper concentrations were on the order of 1.0 ppb, dissolved lead 0.7 ppb. and dissolved zinc 5.0 
ppb. These concentrations are an order of magnitude higher than values for the same dissolved metals in the 
spring 1994 snowpack on the Arctic Wildlife Refuge (Snyder-Conn et al., 1997). The relatively low trace metal 
concentrations for both data sets suggest that on a regional basis, the North Slope is relatively pristine. 


(8) Federal Contaminated Sites 
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There are multiple Department of Defense (DOD) hazardvus-waste sites and Federal drill sites within the NPR-A 
(see Sec.II1.A.1.f, Hazardous Materials) that may be point sources for contamination. The Federal Government 
has drilled at least 126 wells within the NPR-A (Bird, 1988c). When these wells were drilled, it was common 
practice to discharge and leave drilling fluids in open reserve pits. Elevated levels of trace metals in water (zinc 
and chromium) and sediments (copper, chromium, and lead) have been found in ponds at least 700 ft from reserve 
pits elsewhere on the North Slope (Woodward et al., 1988}. Elevated levels of petroleum hydrocarbons also were 
found in water and sediment in the same study. Waters from the reserve pits and some ponds within 160 fi (but 
not at greater distances) were found to be toxic to a sensitive zooplankton species in bioassays. 


c. Estuarine Waters and Water Quality 


The Northwest NPR-A includes several estuaries: the northeast portion of Kasegaluk Lagoon, the Kuk River, 
Peard Bay, Elson Lagoon, Dease Inlet, and Admiralty Bay (Map 19). This subsection summarizes the 
hydrographic and oceanographic characteristics of these estuaries. 


The basic characteristics of the bays and coastal waters are summarized in reports by Barnes, Schell, and 
Reimnitz (1984), and the Outer Continental Shelf Environmental Assessment Program (USDOC, NOAA, 
OCSEAP, 1978, 1984, 1987, and 1988). These reports explain tyst all of the NPR-A bays and lagoons are very 
shallow, and all are shoreward of the 10-m isobath (line of equal bathymetry or water depth). The circulation in 
this shallow water during the summer is wind-driven and rapid. Circv iation is very slow under the winter ice 
cover. When seawater freezes, only the water molecules form ice; the salt is cast-off as brine into the underlying 
water column. The brine does not drain or flush out of the shallow bays. Instead, the brine collects on the seafloor, 
gradually raising the salinity level from 32 to over 100 parts per thousand (ppt) in some seafloor depressions 
(Schell, 1975; Newbury, 1983). The coastal waters off the Northwest NPR-A, like all of the Alaska coastal 
waters, have pristine water quality in the estuaries (Arctic Monitoring and Assessment Programme, 1997). 
Robilliard et al. (1985) describe the shorelines around the lagoons and bays and classify the shoreline morphology 
and environmental sensitivity. The sensitivity of the adjacent wetlands is described in Section I11.B.2 of this 
IAP/EIS. 


Other sections of this LAP/EIS describe some of the biological resources in the bays and Craig et al. (1984) 
summarize the basic trophic dynamics. The dense concentration of phytoplankton near the shore (Map 31 and 
Map 33) illustrates the biological production of the coastal waters. These satellite images of the chlorophyll-a 
pigment concentration illustrate, in a sense, the "greenness" of water. The red/orange colors correspond to 
relatively high concentrations of phytoplankton; the yellow/green colors correspond to moderate concentrations; 
and the blue/purple colors correspond to offshore areas of relatively low phytoplankton concentrations. The black 
areas correspond to areas with clouds, sea ice, or coastal waters with high sediment concentrations. The black 
area, resulting from high sediment concentrations, includes the NPR-A bays. The area of high concentration 
forms a band along the coast, especially in the Beaufort Sea. The following lists a few characteristics and unique 
features of the NPR-A bays. 


(1) Kasegaluk Lagoon 


The northeastern part of this enclosed body of water is part of the Northwest NPR-A Planning Area. The 
maximum depth is about 10 ft (3 m). The lagoon is usually ice covered from mid-September through mid-July. 
Many animals concentrate around the passes, including Akoliakatat and Pingorarok Pass. The shoreline includes 
recurve spits and low-energy beaches at the passes and Avak Inlet where spilled oi! would likely persist for many 
years (Nummedal, 1980; USDOI, MMS, Alaska OCS Region, 2002a:Sec. IV.C.9.a(2)(a)). The persistence of oil 
spilled in 1989 by the Exxon Valdez is still being measured; ongoing studies have shown that the oil has persisted 
in some Prince William Sound shoreline sediments for more than a decade 
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(2) Wainwright iniet and Kuk River 


The northern part of this enclosed body of water is within Native lands, but the southern part is within the 
Northwest NPR-A Planning Area. The maximum depth is about 12 ft (3.5 m). The water is relatively brackish and 
warm in summer. The river is surrounded by low-energy beaches where spilied oil would likely persist for many 
years. 


(3) Peard Bay and Kugrua Bay 


This semi-enclosed body of water rests inside Pt. Franklin and Seahorse Island. Walakpa Bay is northeast of 
Peard Bay. The center of Peard Bay is about 20 ft (6 m) deep and adjacent Kugrua Bay is about 12 ft (3.5 m) 
deep. The island and a shoal protect the deep bay waters from ice gouging so kelp grows on the bottom of the bay. 
This kelp has been described as a large amount of sea lettuce (Ulva) on sand; a thick drift line of red, gre on, and 
brown algae; or a thick green mat of U/va-like algae. Peard Bay was the focus of a special ecosystem study under 
the Outer Continental Shelf Environmental Assessment Program (Kinney, 1985). Spilled oil would likely persist 
for many years on the low-energy sand beaches and wetlands around Kugrua Bay. Northeast of Peard Bay, there 
is a small natural oil seep in Skull Cliffs (Becker and Manen, 1988:Fig. App-05 and p. 46). 


(4) Elson Lagoon, Dease inlet, and Admiralty Bay 


The lagoon, inlet, and bay rest within the Plover Islands. A small bay is located along the west side of Smith Bay 
east of the lagoon. The maximum depth of the lagoon is less than 10 ft (3 m); the maximum depth of the inlet is 
less than 9 ft (approximately 3 m). Schell (1975) analyzed the hydrographic characteristics of the area, including 
the unusual under-ice features. There is a natural oil seep on the eastern shoreline of Dease Inlet (Becker and 
Manen, 1988:table 1). Another, larger seep occurs east of the lagoon at Cape Simpson (Becker and Manen, 
1988:Fig. App-02, p. 38). 


3. Atmospheric Environment 


a. Climate and Meteorology 


The climate of the Northwest NPR-A Planning Area can be divided into the Arctic Coastal, Arctic Inland, and 
Arctic Foothills zones (Zhang, Osterkamp, and Stamnes, 1996). The Arctic Coastal Zone is characterized by cool 
summers and relatively warm winters because of its proximity to the ocean. Precipitation is lowest in this region 
and less than SO percent falls as snow. The Arctic Inland Zone has the warmest summers and coldest winters in 
the region. Precipitation is higher here than in the Arctic Coastal Zone, and approximately 40 to 45 percent occurs 
as snow (Zhang, Osterkamp, and Stamnes, 1996). The Arctic Foothills Zone has the warmest winters. Summer 
temperatures are cooler than the Arctic Inland Zone temperatures. Precipitation in the Arctic Foothills Zone is the 
highest of the three zones, and 40 percent occurs as snow (Zhang, Osterkamp, and Siamnes, 1996). The climatic 
conditions found in the three zones are summarized in Table II1-03. Air temperatures generally remain below 
freezing for nine months of the year. Average monthly temperatures range from -20 to +40°F at Barrow on the 
coast to -25 to +53°F at Umiat in the foothills (Leslie, 1986). 
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Of all the factors contributing to variations in surface conditions, snow cover experiences the largest fluctuations 
by location and time. Not only does the snow cover have a large seasonal cycle, but it also exhibits a substantiai 
interannual variability. The timing of the seasonal snow cover on the North Slope varies from late September to 
early October, while the date on which seasonal snow cover disappears ranges from late May through mid-June 
(Zhang, 1993; Zhang, Stamnes, and Bowling, 1996). interannual variations in the timing of snowmelt are 
attributed mainly to changes in the incoming longwave radiation (Zhang, Bowling, and Stamnes, 1997). The 
average snow depth from January through April is 10 and 15 in for Barrow and Umiat, respectively. 


The USGS collected snow-survey data in the NPR-A from 1977 to 1979 and from 1982 to 1983. Snow depths 
ranged from 0.85 to 1.4 ft and water-equivalent from 3.5 to 5.1 in (Sloan, 1987). This compares to the long-term 
(1961- -1990) averages of winter precipitation of 3.6 and 4.5 in collected from Wyoming windshield total 
precipitation gauges at Barrow and Sagwon, respectively (USDA, 1996). Rainfall is usually light during the short 
summers, but heavier rainstorms occasionally occur, most commonly in the foothills. Summer precipitation, 
generally greatest in July and August, ranges from 3.6 to 4.5 in, collected from these same gauges at Barrow and 
Sagwon, respectively (USDA, 1996). However, different types of precipitation gauges can exhibit large variations 
in catch efficiency in windy environments, so the actual water-equivalent in the snow pack can vary considerably 
from that reported by weather stations (Kane et al., 1992). 


Prevailing winds are from the east-northeast, blowing cold air off the largely frozen Arctic Ocean. The windiest 
months are in winter, often creating blizzard conditions, eroding the snow from ridges, and drifting the snow into 
protected side slopes and valley bottoms (Sloan, 1987). Occasional southerly winds and somewhat moderate 
temperatures break this pattern, but these winds seldom reach much beyond the foothills (Benson, 1987). Besides 
redistributing snowfall, the strong winds can alter the snow pack by re-depositing and compacting it. The snow 
pack can also decrease considerably through sublimation, or the direct change from snow to water vapor that 
dissipates in the air (Kane et al., 1992). In the summer, strong winds may increase evaporation and generate water 
currents in ponds and lakes. 


b. Air Quality 


, 


North Slope air quality exceeds the stondarus set by the National Ambient Air Quality Standards and Alaska 
air-quality laws and regulations. Concentrations of regulated air pollutants are far less than the maximum allowed 
levels. The EPA calls this an attainment area because it meets the standards of the Clean Air Act. The Prevention 
of Significant Deterioration (PSD) Program of the Clean Air Act places additional limitations on nitrogen dioxide, 
sulfur dioxide, and total suspended particulate matter. The ambient air-quality standards for the North Slope are 
listed in Table [11-04; measured air pollutants at Prudhoe Bay are listed in Table III-05. 


Throughout the onshore area, there are only a few small, scattered emissions from widely scattered sources. The 
Prudhoe Bay/Kuparuk/Endicott oil-production complex is the sole major local source of industrial emissions. This 
area was the subject of monitoring programs during 1986-1987 (ERT Company, 1987; Environmental Science 
and Engineering, Inc., 1987) and 1990 through 1996 (ENSR, 1996, as cited in U.S. Army Corps of Engineers, 
1999). Five sites were monitored: three were subject to maximum air-pollutant concentrations and two were more 
representative of the air quality of the general Prudhoe Bay area. The more recent observations are summarized in 
Table 111-05. All values meet the State and Federal ambient-air-quality standards. The results demonstrate that 
most ambient pollutant concentrations, even for sites subject to maximum concentrations, generally meet the 
ambient-air-pollution standards. This is truce even if the baseline PSD program concentrations (determined on a 
“te-specific basis) are assumed to be zero, limiting the allowable increase in concentrations. Although the 
measurements do indicate that air-quality standards are being met. some pollution has occurred. Hattie Long has 
siated: “We get a lot of yellow haze out of Prudhoe all year long...since the time that the haze started hovering 
over Nuigsut” (U.S. Army Corps of Engineers, 1996) 
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During the winter and spring, winds transport pollutants from industrial Europe and Asia to arctic Alaska, 
crossing the Arctic Ocean (Rahn, 1982). These pollutants cause a phenomenon known as arctic haze. Pollutant 
sulfate, due to arctic haze in the air in Barrow (that in excess of natural background), averages 1.5 micrograms per 
cubic meter. The concentration of vanadium, a combustion product of fossil fuels, can average 20 times the 
background levels in the air and snow pack. Based on recent observations of the Canadian Arctic snow pack, 
there is evidence of long-range transport of small concentrations of organochlorine pesticides (Gregor and 
Gummer, 1989). Concentrations of arctic haze during winter and spring at Barrow are similar to those over large 
portions of the continental U.S., but they are considerably higher than levels south of the Brooks Range. Any 
ground-level effects of arctic haze on the concentrations of regulated air pollutants in the Prudhoe Bay area are 
included in the monitoring data in Table I11-05. Model calculations indicate that less than 10 percent of the 
pollutants emitted in the major source regions are deposited in the Arctic (Pacyna, 1995). Observers measured 
maximum concentrations of some pollutants (sulfates and fine particles) during the early 1980's; however, they 
found decreased levels at select stations by the end of the decade (Pacyna, 1995). Despite this seasonal 
long-distance transport of pollutants into the Arctic, regional air quality is still far better than standards require. 


There is growing concern about the potential effects of primary greenhouse gas emissions (carbon dioxide, 
methane, nitrous oxide, ozone, water vapor, and chlorofluorocarbons) on global climate. Through many complex 
interactions on a regional and global scale, the lower layers of the atmosphere experience a net warming effect. 
These trends could be caused by greenhouse warming or by natural fluctuations in the climate. This is an ongoing 
scientific debate. 


The assessment of the impacts of climate change is in its formative phase, and it is not yet possible to know with 
confidence the net impact of such change. The potential effects of a global climate change could alter water 
supply. food security, sea-level fluctuations, and natural variances in the ecosystem. Global climate change may 
affect surface resources in the Northwest NPR-A. Possible impacts of global climate change include effects on the 
ecology of the artic tundra ar changes in the permafrost depth. Reduction in sea ice as a result of global climate 
change would affect marine mammals (particularly polar bears), fish, and birds, with related implications for 
Native subsistence harvests. In addition, potential sea-level rise and increases in severe weather could have 
adverse effects on oil- and gas-related infrastructure. 


In its Draft Guidance Regarding Consideration of Global Climate Change in Environmental Documents 
Prepared Pursuant to the National Environmental Policy Act, October 8, 1997, the CEQ recommends addressing 
this issue at the program level rather than at the project level. 


B. BOLOGICAL RESOURCES 


1. Special Areas and Special Management Zones 


The 1976 Nava Petroleum Reserves Product ictrt (NPRPA) authorizes the Secretary of the Interior 
(Secretary ) to designate areas within the NPR-A “containing any significant subsistence, recreational, fish and 
wildlife, historical, or scenic value.” During exploration these areas are to be managed to: 


as : maximum protection of such surface values to the extent consistent with the requirements of the 
Act ‘ploration of the NPR-A 


Under 43 CFR 2361.1(e) 1), Federal regulations state that such values may be protected by limiting, restricting, or 
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prohibiting the use of and access to appropriate lands. 


The NPRPA specifically identifies the Utukok River and Teshekpuk Lake areas as “special areas.” In a 1977 
Federal Register (FR) notice, the Secretary describes these two special areas and designates a third (Map 34)--the 
Utmkok River Uplands Special Area (URUSA). The URUSA, consisting of about 4 million acres, contains crucial 
calving habitat for caribou. The Teshekpuk Lake Special Area (TLSA), consisting of approximately 1.7 million 
acres, includes important nesting, staging, and molting habitat for a large number of ducks, geese, and swans. The 
Colville River Special Area (CRSA), consisting of approximately 2.3 million acres, includes the bluff and riparian 
habitats of the Colville River, which are biologically and geologically unique in the Alaskan Arctic (Koranda and 
Evans, 1975). Since the 1950's, the CRSA has been recognized as one of the most significant regional habitats for 
raptors in North America (Kessel and Cade, 1956, 1958; Cade, 1960, White and Cade, 1971). Nowhere else do 
raptors enjoy such a favorable juxtaposition of abundant nest sites with diverse and plentiful prey. The Secretary 
has designated no additional special areas since 1977. 


The URUSA is adjacent to but outside the Northwest NPR-A Planning Area. The Planning Area, however, 
contains the middle third of the CRSA and a small portion of the TLSA (along the western edge, west of the 
Ikpikpuk River) (Map 34). 


The Record of Decision (ROD) on Oil and Gas Leasing and Development in NPR-A (May 1983) describes the 
preferred alternative and four Special Management Zones (SMZ's) (Map 35). Three of these SMZ’s are similar to 
the existing three special areas. The SMZ near the Utukok River includes values for grizzly bear habitat and 
caribou. The SMZ around Teshekpuk Lake includes values for caribou and waterfowl. Within each of these 
SMZ’s is an area that would be unavailable for oil and gas leasing. The SMZ’s around Teshekpuk Lake and 
Uwkok River lie entirely outside the Northwest NPR-A Planning Area (Map 35). The SMZ established for 
waterbirds in coastal areas is divided into five segments. Three of the five segments of the waterbird SMZ are 
within the Northwest NPR-A Planning Area: portions of two of these segments are included in lands conveyed to 
the local Native corporations (Map 35). The fourth SMZ lies along the Colville River (Map 35) and was 
established to protect raptor habitat. The middle portion of this SMZ lies within the Northwest NPR-A Planning 
Area. The 1983 ROD requires the lessee to research and show that any proposed exploration or development 
within an SMZ would have little or no permanent adverse effects on the values within the zone. 


The special areas are authorized by law and codified by the Secretary. These designations remain in effect until 
the law is amended or repealed, or until the Secretary changes the regulations that codify them. The SMZ’s are 
products of a final EIS and ROD and as such, can be directly ch-nged by the ROD resulting from the current 
IAP/EIS. The No Action Alternative would retain the SMZ’'s. However, because they protect resources from oil 
and gas leasing-related activities and no such activities would occur under the No Action Alternative, the SMZ’'s 
have no practical effect. 


2. Vegetation, Wetlands and Floodplains 


Efforts to map the vegetation of Alaska's North Slope first occurred in 1944 (Spetzman, 1959). Early activities 
used aerial photography and ground reconnaissance, while more recent studies have used digital satellite data. For 
a bibliography of the earlier efforts and a more extensive listing of recent studies, see Talbot (1996) 


The studies using satellite data concentrated on three areas of the North Slope. At the eastern end of the studies 
area, three vegetation-mapping studies (Walker et al., 1982; Markon, 1986; Jorgenson et al., 1994) were 
completed in the Arctic National Wildlife Refuge (ANWR). The two earlier studies used Lay .. t Multispectral 
Scanner (MSS) data, while the more recent study used the next-generation Landsat Themats » pper. The highest 
intensity vegetation studies occurred on the central North Slope near the Prudhoe Bay citi fields. Here, Walker and 
associates (¢.g., Walker and Acevedo, 1987; Muller, Racoviteanu, and Walker, 1998) produced a number of 
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time resulting from oil field development. Using Landsat MSS data, Morrissey and Ennis (1981) produced a 
vegetation map for all of the NPR-A west of Prudhoe Bay. A portion of the current Planning Area north and cast 
of Teshekpuk Lake was mapped again (Markon and Dirksen, 1994): this mapping used data from the French 
satellite-borne sensor Systeme Pour ‘Observation de la Terre (SPOT). 


The vegetative cover of the NPR-A has been summarized most recently in a map of the entire North Slope 
(Muller et al., 1999). This map was extrapolated from a map of the Kuparuk River basin (Mullerm Racoviteanu, 
and Walker, 1998), which used MSS data collected from 1979 to 1986. Although published before Muller et al.. 
(1999), a land-cover classification of the NPR-A developed by BLM from 1994 to 1997 in cooperation with 
Ducks Unlimited, the FWS, and the NSB (Ducks Unlimited, 1998) used a more recent generation of satellite data. 
This classification was developed primarily using Landsat Thematic Mapper (TM) satellite imagery collected 
from 1992 to 1995, with some minor gaps in coverage filled with SPOT XS data collected in 1994. The TM data 
has a ground picture element (pixel) resolution of 30 m by 30 m and measures the spectral reflectance in several 
frequency bands. With the aid of field-verification and computer analysis, each pixel was classified as | of 7 
major and 17 minor land-cover classes. These classes were distinguished from one another based on their relative 
composition of water coverage, bare ground, and different plant species (Table I11-06). 


Carex aquatilis (water sedge) is the dominant species in the Wet Tundra class, both Flooded Tundra classes, and 
one Aquatic class, which bears its name. The other Aquatic class is dominated by Arctophila fulva. Other 
common graminoid species occurring most prominently in the Moist Tundra classes are: Arctagrostis latifolia, 
Deschampsia caespitosa, Poa lanata, Eriophorum angustifolium, Eriophorum russeolum, and Eriophorum 
vaginatum. Eriophorum vaginatum, commonly referred to as tussock cotton grass, 1s the dominant species of the 
Tussock Tundra class. 


Some of the commonly occurring herbaceous species are Caltha palustris, Cochlearia officianalis, Epilobium 
latifolium, Petasites frigidus, Potentilla palustre, and species of the genera Draba, Papaver, Pedicularis, 
Polygonum, Ranunculus, Rumex, Saxifraga, Senecio, and Stellaria. 


Common shrub species include A/nus crispa, Betula nana, Cassiope tetragona, Empetrum nigrum, Ledum 
palustre, Rubus chamaemorus, Vaccinium uliginosum, Vaccinium vitis-idaea, and species of the genera 
Andromeda, Arctostaphylos, Drvas, and Salix. Salix and to a much lesser extent Alnus, are the dominant species 
of the Low and Tall Shrub classes. With the exception of Betula, the reraaining shrub species are Dwarf shrubs. 


The NPR-A can be divided into three physiographic provinces occurring roughly as latitudinal bands (Map 28) 
(Wahrhaftig. 1965). From north to south, they are the Arctic Coastal Plain (ACP), the Arctic Foothills, and the 
Brooks Range. Most of the descox;b-4 species occur in these three provinces, so the relative frequency of 
occurrence of each species is a betier disinction among provinces. Such frequency differences primarily result 
from differences in morsture levels. Many lakes and very poorly drained soils dominate the ACP: whereas. the 
Brooks Range has few lakes and some well-drained soils. 


The Northwest NPR-A Planning Area includes only two of these physiographic provinces. The larger, northern 
portion of the Planning Area lies within the ACP: the smaller, southern portion of the Planning Area is in the 
Arctic Foothills. Thus, many lakes and plant species found in saturated or poorly drained soils cover much of the 
Planning Area. The remainder of the Planning Area has few lakes and better-drained soils. The proportion of all 
pixels in the Planning Area classified under the 17 minor land-cover classes are shown in Table 111-06 


Table 111-06 shows that 15.7 percent of the Planning Area is open water, while another 17.9 percent ( Aquatic. 
Flooded, and Wet classes) has standing water with varying proportions of plant cover. The single most common 
cover type is the dwarf shrub class (29.9% ); the tussock tundra class is the second most prevalent class (23.3% 
The cotton grass form is more prevalent than it first appears from the table because the dwarf shrub class 
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commonly includes tussocks as well. The distinction between the Tussock Tundra and Dwarf shrub classes is 
based on the relative proportion of shrubs, a dominant life form. Combining these two classes suggests that 
tussocks cover as much as $3.2 percent of the Planning Area. 


The definition of the term “wetland” may vary. Through its National Wetlands Inventory (NW1) program, the 
Fish and Wildlife Service (FWS) uses ecological characteristics to define wetlands (Cowardin et al., 1979). 
According to this protocol, the essential attributes of wetlands are the presence of wetland plants (hydrophytes). 
or the presence of wet soils (hydric soils), or soil saturation, or flooding. To date, the NWI program has classified 
little of the NPR-A. In implementing the Clean Water Act, the U. S. Army Corps of Engineers (COE) also 
classified wetlands. According to the COE, wetlands are those areas that are inundated or saturated by surface or 
ground water at a frequency and duration sufficient to support a prevalence of vegetation typically adapted f » life 
in saturated soil conditions. Wetlands generally include swamps. marshes, bogs, and similar areas (33 CFR 
328.3). The definitions of wetlands used by the two agencies are similar; a comparison of these definitions with 
the land cover classification for NPR-A in Table [11-06 provides a first order approximation of the amount of the 
Planning Area thc' either agency would classify as wetlands. 


With the exception of thaw bulbs under larger lakes and streams, permafrost is continuous under the Planning 
Area. Since permafrost forms an impenetrable barner to water percolation, the soils of the active layer above it 
remain saturated duris;, semmer in all but a few cases. Even “moist tundra” over these saturated soils would be 
classified as wetlacds. Because of their high shrub component, the dwarf and low subclasses are separated from 
the “moist tundra” subclasses (see Table 111-06). The dwarf and low shrub subclasses also exist on saturated 
tundra (Kempka * ai., 1995; Pacific Meridian Resources, 1996) and much of the dwarf shrub subclass exist< on 
areas of sedge tussocks. Certain areas of lichen-covered rocks or bare rocks or sand may not qualify as wetlands; 
however, the remainder of the Planning Area would qualify as wetlands. This suggests that more than 95 percent 
of the Planning Area would be classified as wetlands by at least one of the three sets of criteria. 


In describing plant taxa, Lipkin and Murray (1997) have defined the term “rare.” Rare taxa, known in 20 or fewer 
locations throughout Alaska, are included in this assessment. There are three species of rare vascular plants 
known to occur in the Planning Area (Lipkin, 1997). Mertensia drummondii G. Don has been found on sand dune 
habitats along the Meade River and east of the Planning Area along the Kogosukruk River. These are the only 
Alaskan locations for this rare bluebell that 1s otherwise known from locations near Union Straits in Canada's 
Northwest Territories. Near Barrow, Draba micropetala Hook (D. adamsii sensu Mulligan pro parte) has been 
found in eroding coastal bluffs and turfy polygons by streams. It is otherwise known to be from Canada's 
Northwest Territones. Because it has adapted to low temperatures this species may be precluded from growing in 
areas farther south. Poa hartzii ssp. alaskana Soreng is an endemic grass known only from sites aleng the Meade 
River and possibly fro... one site within ANWR. It occurs on active sandbars of the Meade River. Because 
relatively little pla.t-survey work has been done on Alaska’s North Slope, these three species may occur at 
additional unsurvyed sites within and outside the Planning Area. 


In addition to the above rare plant species, four other rare species are known to occur on the North Slope but have 
not been found in the Planning Area (Lipkin, 1997). Potentilla stipularis L. has been found at a site near the 
Colville River, 4 mi south of the southern boundary of the Planning Area. It has been found at Umiat as well: and 
it likely occurs within the Planning Area. This Asian species is found in sandy substrates. such as sandy 
meadows. and riverbank silts and sands other than dunes. Pleuropogon sabinei RK. Br. is an aquatic grass that 
occurs between the Arctophila and Carex zones in lakes and ponds. This species is known in Alaska from only a 
few locations north and northeast of Tesh kpuk Lake. Erigeron muirii Gray is endemic to northern Alaska and 
may occur on dry sites, such as ndges and outcrops in the foothills region. Other rare plant species known from 
sites cast and west of the NPR-A include Aster pyemaeus Lindl, from mudflats and saline soil, and Pedicularis 
hirsuta L.. from movrst tundra by lake and riverbanks 


a. Wetlands and Fioodplains 
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In compliance with Executive Order 11990, Protection of Wetlands, the BLM has prepared a comprehensive 
description and impact analysis on those areas within the Planning Area that are considered to have the function 
and value of wetlands that fall under the following legal definition: 


The term “wetlands” means those areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal circumstances do support, a prevalence 
of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps, 
marshes, bogs, and similar areas (33CFR328.(b); 1984). 


Analyses of impacts from activities under the various alternatives as well as a cumulative assessment of impacts 
from the proposed action are discussed in Section IV and Section V and include the following resources: 


* Vegetation 

¢ Soils 

¢ Water Resources (Rivers and Lakes) 
¢ Freshwater Quality 

¢ Estuarine Water Quality 


The Preferred Alternative and associated stipulations and required operating procedures provide a range of 
protections for the above mentioned habitats (see Section IL.C.S and Section ILC.6). 


(1) Distribution of Arctic Wetlands 


The Arctic has been defined as the region lying poleward of 66° 33’ N., as the region lying north of the polar 
tumberline, or as the “treeless zone with a southern boundary approximately parallel with the mean summer 
position of the arctic front” (Young, 1989; Pruitt, 1978:2; Dahl, 1986; Tarnocai and Zoltai, 1988; Young, 1989, 
Chapin and Shaver, i 985a). The last definitions at times overlap with “tundra” (Post, 1990), although tundra also 
includes naturally treeless alpine areas as well as ice-free areas of the Antarctic (Wir !po"” ki, 1986). 


The north-polar region is subdivided into the Low Arctic and High Arctic and into vegetation types described as 
tundra, polar semi-desert, and polar desert (Bliss, 1981). The High Arctic encompasses the Canada Arctic 
Archipelago (with the exception of the most southerly portion of Baffin Island) as well as a portion of the 
Canadian mainland northwest of Hudson Bay and the most northerly portion of Alaska (e.g.. Point Barr. w and 
vicinity). The Low Arctic lies between the High Arctic and the taiga, encompassing nearly all of Alaska’s North 
Slope and a broad band of the northern Canadian mainland. Polar semi-desert and polar desert characterize the 
vegetation of the high Arctic, although wet sedge-moss tundra also occurs in patches (Chapin and Shaver, 1985Sa) 
A Mid-Arctic Region, almost parallel with the distribution of polar semi-deser vegetation (Tarnocai and Zoltai, 
1988), has been identified by some. 


The Low Arctic is characterized by tundra vegetation that is often underlain by peat and provides 80 to 100 
percent ground cover. Many arctic-tundra sites have been identified as wetlands. Arctic-tundra wetlands form 
because permafrost is a relatively impermeable barrier to water movement into the ground, confining flow to a 
shallow “active layer” or zone of seasonal thaw (Kalff, 1968). Precipitation is sufficient to maintain soil moistures 
ranging from standing water to moist (Hobbie, 1984; Chapin and Shaver, 198Sa). Also, low temperatures reduce 
rates of evapotranspiration (Ryden, 1981 Hobbie, 1984). Soil moisture in the High Arctic ranges from moist to 
very dry during summer, which favors polar semi-desert or polar desert vegetation rather than wet tundra except 
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in localized sites of poor drainage. Because of its Low Arctic location and relief, Alaska’s Arctic Coastal Plain is a 
broad expanse of tundra wetlands. 


(2) Function and Value of Arctic Wetlands 


Tundra wetlands share many of the attributes of temperate wetlands. The differences between types of temperate 
wetlands are as great as the differences between temperate and arctic wetlands (Post, 1990, Racine, 1994). The 
majority of species of arctic wildlife are ultimately controlled by the availability of their habitats in the same way 
that wildlife species are controlled in other regions of the globe. 


Arctic wetlands also share most of the hydrologic function characteristics of temperate-zone wetlands. The 
vanous ponds, lakes, tundra and beaded drainages of the Coastal Plain regulate runoff through storage in the 
active layer, depression storage, detention, and velocity reduction, and by slow release of water to streams over 
extended penods, similar to temperate wetlands during summer months. Arctic wet! ands generally are not sites of 
discharge or recharge for subpermafrost aquifers, but suprapermafrost groundwater >an influence wetland 
communities beneath arctic slopes in ways comparable to aquifer discharge in temperate regions. Also, tundra 
stabilizes the bottoms of these thaw lakes, and emergent aquatic vegetation may reduce wave erosion in large 


Arctic-tundra wetlands are reasonably productive and can transform or retain sediment, nutrients, and toxicants 
similar to many temperate wetlands. They inhibit generations of inorganic particulates by maintaining the thermal 
equilibrium of ice-rich, thaw-unstable soils in the watersheds of tundra svstems. At breakup, streams flood 
adjacent tundra creating extensive wetland complexes that provide sites ~ suspended solids to settle, and 
sediment is trapped by mparian wetlands along large arctic rivers with mountain headwaters. Microbes and plants 
contribute to nutnent and contaminant retention or transformation in tundra wetlands since arctic-turdra s, ecies 
are adapted to low temperatures, are biologically active even under harsh conditions, and respond to nutirent 
input. Tundra ponds show chemical responses to nutrient input, reach temperatures as high as 16°C, have a high 
ratio of sediment surface to water volume, contain fine inorganic and organic sediment, and experience 
wind-driven circulation that oxygenates sediment. Nutnent concentrations may ary by an order of magnitude 
between adjacer* iaicrohabitats, a characteristic ensuring that waterborne nutnents and contaminants contact a 
variety of potential reaction sites during peniod of high water. 


Net priniary production, nutnent export, and food-chain support are important functions of arctic wetlands and 
qualitatively similar to those of temperate regions. Tundra production is remarkably high--approximately one-half 
that of temperate grasslands--and supplies the energy (plant biomass) on which animals exist. Nutnent export is 
an important function of arctic wetlands. Arctic-tundra wetland supports food chains, both through the 
herbivore-based trophic system (from living plant tissues to rodents and sngulates and their predators) and 
through the detritus-based trophic system (from dead plant tissue to invertebree to shorebirds and their 
predators). Alaska’s ACP is largely wetland and supports both herbivore-based and deiritus-based trophic systems 
(Hobbie, 1984; Batzli et al.. 1980). Near Barrow and Prudhoe Bay, brown lemming and caribou are major 
primary consumers, respectively. with the muskoxen playing an important role elsewhere on arctic ranges (White 
et al., 1981). 


The habitat function of wetlands 1s their preeminent value as far as fish and wildlife resources are concerned 
Subsistence uses of wetlands by Alaska Natives provide an additional reason to value wetland habitat 


3. Fish 
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This discussion incorporates by reference the description of fish resources contained in the Sale 124 final EIS 
(USDOL, MMS, Alaska OCS Region, 1990). Sale 126 final EIS (USDOL, MMS. 1991). and the Northeast NPR-A 
LAPYEIS (USDOL. BLM and MMS. 1998). The discussion also summanizes fishenes-related information from 
available research pertinent to this [AP/EIS. For more detailed information concerning species’ descriptions. 
distributions, and collection sites/methods. please see the research cited here. Subsistence use of fish 1s described 
in Section I1LC_3. Many of the fish species found in the arctic environment are depicted in Figure 111-25. 
Descriptions of the physical character:stics of rivers, lakes, and marine areas found in the NPR-A are contained in 
Section 111.A.2.2.3, “Surface Water.” 


a. Overview 


Fish inhabiting the Arctic must cope with harsh environmental conditions not required by thei counterparts to the 
south. For example. during the 8- tc 10-month winter penod. freezing temperatures reduce stream habitat by more 
than 95 percent. A large portion of the low salinity near-shore coastal habitat freezes. The average annual 
temperature of the water in large rivers is 2.5° C and 1° C in coastal water’. Food is plentiful only during the 
short. +. month summer (Craig, 1989a). Fish cope with reductions in ava’ sable habitat, the effects of cold water, 
and the onef period of biological productivity in several ways. Some fi sh move from freshwater habitats to 
estuarine waters during the short arctic summer to take advantage of 4 increased food supply. However, the 
salinity of marine waters poses an additional problem for migratory fish. Some species conform, or enter only 
low-saiinity waters, while others have the osmoregulatory capabilities to regulate salt valance (Gallaway, 1990). 
Adaptations to the cold-water environment include feeding in warmer near-shore coastal waters and migrating to 
freshwater in the winter to avoid the super cooled marine waters. Fish migrate to limited deepwater sites in lakes 
and rivers during the winter to avoid freezing. Fish also time their migration and subsequent spawning to ensure 
egg and fry survival. 


Despite the conditions, several types of fish reside year round in the Northwest ° PR-A Planning Area. In this 
section, the discussions of fish species focus on three categories: 


1. freshwater fish that spend either their entire life or most of it in freshwater, except for bref periods in 
brackish coastal waters; 


2. marine fish that spend either their entire life or most of it in marine waters, except for biel periods in 
brackish coastal waters, and 


3. anadromous and amphidromous fish that routinely move between fresh, brackish. and marine waters for 
various purposes (see the fish species section for definitions of these terms). 


Understanding how arctic fish species use the lake. nver. and marine environments of the Northwest Planning 
Area provides insight into their ability to survive. grow. and reproduce. Each of these aquatic environments is 
described here as a setting for a discussion of species found in the Planning Area 


b. Freshwater Environs 


Fish require a healthy. functioning aquatic coosystem. consisting of a biological community and proper physical 
and chemical attributes. The aquatic habitat of the Northwest NPR-A Planning Area hes not been greatly 
impacted by humans and it should be considered a properly functioning habitat. Some of the more important 
attributes, such as streams banks and channels. lakeshores. substrates, water quality and quantity. floodplains, and 
riparian areas are generally unaltered from thew natural condition. Each of these habitat features has an important 
role in maintaining a stable aquatic environment that allows fish to live and reproduce (USDOL, BLM, 2000) 
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Given this lack of habitat degradation, a functioning and natural state 2s anticipated for that portion of the 
biological community that includes aquatic plants (producers), bactena and fungi (decomposers ). and 
invertebrates (consumers). As part of the biological community, fish are harvested in select areas. Currently, fish 
populations appear to be sustamming themselves. though population data 1s limited. 


(1) Rivers 


The Planning Area 1s composed of an extensive freshwater environment that includes numerous nvers and lakes 
(Map 30 and Map 89). The location and size of these rivers and lakes, combined with the extreme Arctic 
environment, control the diversity and distribution of fish. Though the freshwater component covers a large 
portion of the Planning Area. relatively few studies have been conducted within its drainages. 


The physiographic features of the region influence river systems (Map 30). Physiographic provinces in the 
Northwest NPR-A Planning Area are the Arctic Coastal Plain and the Arctic Foothills (Wahrhaftig, 1965) (Map 
28). Waterbodies onginating in each of these regions have distinct hydrologic properties influenced by 
topography and other physical environmental factors, such as permafrost and climate. The coastal plain and 
foothills regions provide a useful tool for dividing streams into discussion categones. 


Therz are five major rivers flowing from the Arctic foothills to the Chukchi Sea or Bering Sea. These include the 
Iv.pikpuk. Kuk. Meade. Topogoruk. and Chipp river drainages. These rivers provide fish with migratory pathways 
oetween the manne and foothill areas, serve as spawning and rearing areas, and contain limited overwintering 
habitat. Specific exaraples illustrate thei use. Life history data presented by Sekerak et al. (1985) suggests that 
least cisco and humpback whitefish spawning near Atgasuk use the Meade River to migrate to the nearshore areas 
of the 8eaufort Sea to feed. Though ou’side the area, a study of coregonid species in the lower Mackenzie River 
by Rerst ond Bond (1988) documents life history patterns showing movement between freshwater and marine 
habitat sor feeding. spawning. and overwintering. Some fish species, such as arctic grayling. utilize only the 
frevrwater portion of these nvers. Grayling overwinter in deeper rivers and lakes and migrate to spawning and 
rearing habitats in the spring. 


Data collected during the NPR-A 10Sc studies (Netsch et al.. 1977; Hablett, 1% 79) reveal similar habitat 
composition in the Planning Area's foothill rivers. The headwaters occupy th: upper one-third of the watershed. 
This rewch of the rivers is typically less than 2 ft deep and approxima*ci; S° fi wide, with a rubble substrate. 
Riparian vegetation includes willows to & ft. The middle poraon of the rivers consists of larger pools, some of 
which are | mi long, 100 yards (yds) wide, and 9 ft deep. These pools are interspersed with wide, shallow sections 
(< 5 ft) of river with a sand bottom. Fish appear to use this section of the river to migrate. The lower portions of 
the rivers meander. with sandbars and dunes commonly on the inside bends. and with steep cut banks more than 
§) ft igh. Riparian willows are short (< | ft) and the substrate is mainly shifting sands. 


Bendock and Burr (1985) investigated several rivers originating in the foothills of the Planning Arca. Their study 
focused on freshwater fish distribution in the waters between the Topagoruk and Ikpikpuk rivers. They describe 
the stream. as meandering and low gradient. with braided deltas. predominantly fine sand and silt streambeds and 
banks and 4 arse vegetation. They found some evidence of spawning (i.c.. fish in pre-spawning or spawning 
condition or juveniles) by grayling. broad and hu npback whitefish, least cisco, northern pike, juvenile burbot, and 
longnos’ suckers. Based on their aerial flights anc’ ground sampling. the Tiataluk, Oumalik, Chipp, and Tkpikpuk 
rivers were considered! deep enough to provide overwintering habitat. Investigation of the Ikpikpuk River by 
Bendock and Burt (1984) identifies this nver as uniformly shallow with well-separated pools interspersed near 
cuthbanks. The deepes poo! (18 41) was near the mouth of the Titaluk River 


Fishenes investigations of the Meade River near Atgasuk were conducted in relation to a gravel extraction 
program in 1983 and 1984 (Sekerak. Griffiths, and Stallard, 19% 5). Fish resources were most abundant in the 








— - 
DESCRIPTION OF THE AFFECTED ENVIRONMENT [9 1S! 








Northwest Navona! Petroleum Reserve - Alaska 





major nvers surrounding Atgasuk. Deepwater areas of the Meade River are thought to be critical for spawning 
to the Meade River for overwimternng. lt 1s suspected that year-round habutat use in smaller urcams and most 
lakes in the Planning Arca 1s limited because of total freezing m the winter. 


To determine the reduction in habitat that would be available to fish im the winter, Craig (1989a) calculated 
potential overwintering habitat for North Slope coastal plain streams (main channel only) draming the foothills 
and coastal plain provinces. He estimated that an average of 15 percent of the total stream length would be 
useable in the winter. The lower half of these river types was calculated to provide approximately 80 percent of 
the potential habitat. Spawning areas harboring c verwinte-ing eggs into freezeup must have an adequate supply of 
flowing water to oxygenate eggs and remove metabolic waste. Thus. available spawning habstat 1s as limsted as 
overwintering habitat under winter conditions. 


Flowing waters also consist of slow-moving coastal plain nvers and the maze of interconnecting channels 
meandering between numerous lakes. These waterbodies are often referred to as tundra rivers (USDOL, BLM, 
1978g). Their origin in the coastal plain determines their definition. Some rivers flow directly into marine waters, 
while others are tributanes of larger rivers. Flow 1s often seasonal and depends on spring breakup conditions and 
summer precipitation. These streams provide migration corndors for fish but they are less likely than foothill 
streams to be used as overwintering and spawning habitat since many are shallow and completely frozen in the 
winter. Studies near the mouth of the Mackenzie River by Reist and Bond (1988) found movements of juvenile 
coregomids to be complex im this type of habitat. Juvenile movements included travel into streams, between 
channel-connected lakes, and within near-shore areas of the Beaufort Sea and lakes of the Tuktoyaktuk Peninsula 
Spring movements start near sce breakup and include upstream movement of juveniles and downstream 
movement of juveniles and spawners of that year dispersing to feeding grounds, with fall movements back to 
overwintering grounds. 


Craig (1989a) further distinguishes small streams (30 to 70 km long) as a habitat unit. These streams are supplied 
with tundra runoff and flow directly into the coastal waters. Most of these streams freeze solid in the winter so 
their contribution to fish habitat 1s limited. Grayling. slimy sculpin, and ninespine stickleback may use these 
streams. however, there 1s minimal use by anadromous fish. 


(2) Lakes 


The coastal plain of the Plannung Area is inundated with arctic lakes (Map 89), an important component of the 

reshwater environment. In the broadest sense. arctic lakes are oligotrophic, cold, isothermal im the open water 
season, and ice covered for much of the year. Area, volume, climate, and exposure contribute to ar uc lake 
conditions (Power, 1997). Because of the cold climate, ice is a prominent feature of arctic lakes and it affects 
chemical and biological processes. One example includes the limits that ice cover imposes on gas exchange with 
the air. This ts a potential problem for fish, especially in shallow lakes, because of the possibility for reduced 
oxygen levels and resultant wenterkall, Arctic lakes are also sensitive to eutrophication (increase im munerai and 
organic nutrients) from pollutron. Eutrophication increases plant production and the chances for winter oxygen 
depiction and winterkill (Schindler et al., 1974). Overall, fish have adapted to the low temperatures and 
productivity and long periods of ice cover apd darkness in arctic lakes. Given an adequate supply of clean wa’. 
they are able to survive under these condition 


From a fish resource and impact perspective, discussions of arctic lakes often center on their depth. The NPR.--. 
103¢ investigations (USDOL, BLM, 1978g) noted distinct physical differences between lakes on the cor:tal plain 
A north-south line, extendine from approximately Barrow to the foothills, separated lakes imo cast and west 
groupings. Lakes west of this line have elevations of 0 to SO “1 and depths ranging from 3 to 20 ft. Most we 
reported to be sbout 3 fi deep Lakes in the eastern oce«ial plain have elevations of 50 to 440) fi and depths 
ranging from 3 to 60 ft; most ave les, than 50 ft deep 
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Shallow lakes (< 6 ft) provide limited habitat because of complete freezedown during the long winter season. 
Many of the lakes found in the western part of the coastal plain fit this description. They provide potential 

summer rearing areas and are used as migration corridors where they have inlets and outlets. Further limiting their 
use is the fact that some of these lakes are connected only seasonally or sporadically. Seasonally connected lakes 
are flooded during breakup, while sporadically connected lakes are flooded only during high-water years (U.S. 
Army Corps of Engineers, 1997). 


A large proportion of the deep lakes in the NPR-A lies south and southwest of Teshekpuk Lake (USDOI, BLM. 
1978g). Many of these lakes are in the Ikpikpuk/Chipp drainage. Characteristics of NPR-A deep-water lakes, as 
reported by Bendock (1982), include extensive unvegetated shoal areas upon which ice remains grounded through 
much of the winter. Aquatic vegetation is sparse and sand is a common substrate. These lakes are primarily 
important to fish as spawning and overwintering habitat. Since the deep basin portion of these lakes is often a 
small portion of the total surface area, surface area alone is not a good indicator of lakes that support fish 
populations. Sampling of NPR-A lakes by Hablett (1979) revealed that lakes greater than 6 ft deep, with suitable 
spawning substrate, appeared to support the largest and most diverse populations of fish. 


c. Marine Habitat 


The marine environment consists of inlets, lagoons, bars, and numerous mudflats (USDOI, BLM, 1978a). These 
waters are inhabited by anadromous, amphidromous, and marine fish, and to a limited extent by freshwater fish, 
feeding on the abundant food supply (Craig, 1984b). During the open-water period, the nearshore is dominated by 
a band of relatively warm, brackish water extending across the Beaufort Sea coast and to a lesser extent, along the 
Chukchi Sea coast. The diminished nearshore zone along the Chukchi Sea coastline is attributable to fewer inlets 
and only one major river (Kuk) discharging freshwater to the sea. The summer distribution and abundance of 
coastal fish (marine and migratory species) is strongly affected by this band of brackish water, which typically 
extends from | to 6 mi offshore. It is formed after breakup by freshwater input from the larger foothill rivers, such 
as the Ikpikpuk. It has its greatest extent off river-delta areas, with a plume extending 15 mi offshore of some 
North Slope rivers. Reist and Bond (1988) further defined the nearshore area, at least for coregonids in the lower 
Mackenzie River, as being within the 5-m-depth contour. 


Data suggests that near shore use correlates with warmer water temperatures and lower salinities than farther 
offshore. In their study of fish distribution in Simpson Lagoon, Craig et al. (1985) found two trends related to 
amphidromous species’ use of nearshore habitat. First, fish preferred the warmer nearshore waters to the cooler 
marine waters, and second, within the brackish waters, fish preferred the mainland shoreline edges. Catch data 
detected a particular affinity for nearshore habitat by least cisco and broad and humpback whitefish. In their study 
of amphidromous fish of Dease Inlet and Admiralty Bay, Philo et al. (1993) noted a difference in distribution and 
relative abundance of fish captured between sampling near river mouths and those farther away from a freshwater 
source. Differences were attributed to temperature or salinity, or a combination of the two parameters. In their 
Mackenzie River studies, Reist and Bond (1988) surmised that preference for low salinity is the factor limiting 
distribution to near shore. Though amphidromous fish are abundant along the mainland and island shorelines, 
they also inhabit the central waters of bays and lagoons. Larger fish of the same species tolerate colder water 
(e.g., arctic char and arctic and least ciscoes) and range farther offshore (Moulton, Fawcett, and Carpenter, 1985, 
Thorsteinson, Jarvela, and Hale, 1991). 


As summer progresses, the number of freshwater fish entering the nearshore zone decreases, and nearshore waters 
become colder and more saline. From late summer to fall, migratory fish return to rivers and lakes to overwinter 
and to spawn (if sexually mature). in winter, nearshore watcrs less than & tt deep freeze to the bottom. Before they 
do so, marine fish continue to use the nearshore area under the ice, but eventually move into deeper offshore 
waters when the ice freezes to the bottom (Craig, 1984). 
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d. *i3h Species 


Sixty-two species of fish have been collected from the coastal waters of the Beaufort Sea offshore of Alaska (69% 
marine, 26% anadromous and amphidromous, 5% freshwater). With the exception of salmon, all species are 
typical of fish that reside in arctic coastal waters from Siberia to Canada (Craig, 1984). Thirty-seven species were 
collected in the warmer nearshore brackish waters, and 40 species were collected in the colder marine waters 
farther offshore (some use both habitats). The final E/S for OCS Oil and Gas Lease Sale 126 (USDOI, MMS. 
1991) reports there are 72 species of fish in the northeastern Chukchi Sea. Twenty-five species of fish are 

reported to be in the freshwaters of the Chukchi Sea coast. Thirteen of these species are anadromous. Many of 
these species are displayed ir Figure III-25. 


(1) Freshwater Fish 


Freshwater fish in the Northwest NPR-A Plenning Area include: lake trout, arctic grayling. Alaska blackfish. 
northern pike, longnose sucker, round whitefish, burbot, ninespine stickleback, and slimy sculpin (Morrow, 
1980). Arctic char have been encountered infrequently. These species feed on terrestrial and aquatic insects and 
their larvae, zooplankton, clams, snails, fish eggs. and small fish (Bendock and Burr, 1984). Except for burbot. 
which spawn under ice in late winter, freshwater fish spawn from early spring to early fall. 


The freshwater fish studies that have been done in the Northwest NPR-A Planning Area have focused on species 
occurrence. Population estimates of freshwater species are lacking. Most of the studies have occurred during the 
summer, which influences species found and habitats used. 


The NPR-A 105c investigations (USDOI, BLM 1978g) provided the first NPR-A wide reconnaissance for 
freshwater fisheries resources. Eighty-eight lakes and 132 streams were sampled (Hablett, 1979). Freshwater 
species in the Planning Area included lake trout, arctic grayling, Alaska blackfish, northern pike, longnose sucker. 
burbot, ninespine stickleback, and slimy sculpin. Ninespine stickleback and grayling were the most abundant 
freshwater species captured. Grayling were captured throughout the area, though they were most prevalent in the 
upper river sections and in the eastern half of the NPR-A. Ninespine stickleback and slimy sculpin were widely 
distributed in lakes and rivers. 


Drainage specif_: studies have yielded similar species compositions. Investigations of the Ikpikpuk River 
(Bendock and Burr, 1984) found arctic grayling, burbot. ninespine stickleback, and slimy sculpin to be distributed 
throughout the drainage. Longnose suckers were prevalent in the middle reaches of the river. Northern pike were 
captured above the mouth of the Price River. Gill net sampling of the Chipp, Topagoruk. upper Ikpikpuk 
drainages (Titaluk and Kigalik Rivers, Bronx Creek), and 26 lakes between the Topagoruk and Ikpikpuk Rivers 
was conducted by Bendock and Burr (1985). Captured freshwater species included lake trout, arctic grayling. 
northern pike, longnose sucker, round whitefish, burbot, ninespine stickleback, slimy scuipin, and Arctic char. 
Capture of char is noteworthy since the samples were taken from an isolated lake population near the Chipp 
River. 


(2) Anadromous and Amphidromous Fish 


Anadromous fish (e.g.. salmon) breed in freshwater, migrate to the sea as juveniles (smolts), and return to 
freshwater as adults to spawn and die. Amphidromous fish (i.c.. many whitefish spp.) inhabiting the arctic are 
long-lived, slow-growing, and become sexually mature much later in their life than their southern counterparts. 
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Unlike anadromous fish, they do not make one far-ranging ocean migration and return years later to freshwater to 
spawn and die. Instead, they make many migrations between freshwater and the sea for purposes other than 
spawning; spending much more time in brackish coastal waters than in marine waters. Additionally. they return to 
freshwater to overwinter but not necessarily to spawn. In fact, they typically return many times to freshwater 
before spawning. Even after reaching spawning age. spawning occurs only if their nutritional requirements are 
met during the brief arctic summer. When they do spawn, they do not necessarily die; many return years later to 
spawn again before dying. Despite these major differences, the term “amphidro:nous” seldom has been used in the 
literature when referring to the indigenous migratory fish of the arctic environment (Craig. 198S.a). Much of the 
past literature uses the term “anadromou:” in its broadest sense te describe those arctic fish that migrate between 
the sea and freshwater. 


Anadromeas and amphidromous fish inhabit many of the lakes, rivers, streams, interconnecting channels, and 
coastal waters of the Planning Area (see the freshwater environs and marine habitat sections for habitat 
description). Amphidromous species include arctic cisco, least cisco, Bering cisco, rainbow smelt, humpback 
whitefish, broad whitefish. Dolly Varden, and inconnu (Morrow, 1980). All of these species are fall spawners 
except for smelt, which spawn in the spring. It should be noted that some populations of Dolly Varden/arctic char, 
least cisco, and broad and humpback whitefish never leave freshwater (Craig. 1989a). Pacific salmon species 
(anadromous fish) are not abundant in the waters of the Northwest NPR-A (Craig. 1989b). Small runs of pink and 
chum salmon occur in several rivers, and chinook salmon occur infrequently. Salmon species captured during the 
NPR-A 105c investigations (Hablett, 1979) included chum salmon in the Kuk. Kungok, Kugrua, and Inaru rivers 
and pink salmon in the Kugrua, Meade, Chipp, Kungok, Kuk, and Ketik rivers. One chinook salmon was captured 
in the Kuk River. The Alaska Department of Fish and Game (ADF&G) Catalog of Waters Important for 
Spawning, Rearing, or Migration of Anadromous Fishes lists pink salmon as occurring in the Ikpikpuk, Kugrua, 
and Chipp rivers. Chum salmon are listed as occurring in the Kugrua and Meade rivers (ADF&G, 1999). No other 
salmon streams in the Planning Area are noted in the catalog. Map 86 synthesizes the catalog data to depict 
habitat use by salmon and whitefish in the Planning Area. 


As discussed in the freshwater species section, the NPR-A 10Sc investigations (USDOI, BLM, 1978) provided 
the first NPR-A-wide reconnaissance of fisheries resources. Based on these 10Sc investigations, anadromous and 
amphidromous species found in the Planning Area include arctic cisco, least cisco, humpback whitefish, broad 
whitefish, and pink, chum, and chinook salmon. Least cisco was the most abundant species captured in the 
NPR-A 10Sc study. Least cisco and broad whitefish dominated lower river catches, and humpback whitefish were 
commonly captured in the lower river reaches. Broad and humpback whitefish captures were limited to the 
Ikpikpuk River and Admiralty Bay drainages. Arctic cisco were captured infrequently. 


Other fish utilization studies in near-shore waters of the Planning Area provide further insight into species 
occurrence and relative abundance in Northwest NPR-A. Twenty species of fish were captured in Dease 
Inlet/Admiralty Bay in a study conducted by Philo, George, and Moulton (1993). Least cisco was the most 
abundant species captured in marine and freshwater sampling sites. Broad and humpback whitefish were also 
collected each year of the study, but in much smaller numbers than least cisco. Arctic and Bering cisco, Dolly 
Varden, pink salmon, and rainbow smelt were infrequent captures. Threespine stickleback was also captured in 
small numbers. Freshwater and anadromous forms of this species are known to exist. Kinney (1985) conducted 
studies of fish utilization of Peard Bay in the eastern Chukchi Sea. Four marine species accounted for 99.6 percent 
of the catch. The only captured anadromous and amphidromous species included least cisco, rainbow smelt, 
Bering cisco, and pink salmon. Low catch numbers of anadromous and amphidromous species are attributed to 
suspected lack of spawning and overwintering habitat in the Chukchi coastal rivers. 


Amphidromous fish species are relatively abundant and an important food source in the Northwest Planning Area. 
Their migration behavior and feeding habits are complex and warrant further discussion. Amphidromous fish 
move out of freshwater rivers and lakes and into coastal waters during spring breakup to take advantage of the 
abundant food supply needed for growth and to accumulate energy reserves needed for overwintering and 
spawning. Some fish disperse widely from their streams of origin (¢.g.. arctic cisco and some arctic char). Others, 
like broad and humpback whitefish and least cisco, do not disperse widely and they are seldom found anywhere 
but near the mainland shore (Craig. 1984). Nearly all of the growth for these fish occurs during this summer 
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feeding period. In addition, adults attempting to spawn must attain adequate energy reserves by early summer or 
they will forego spawning for that year. Most amphidromous fish return to freshwater habitats in the late summer 
or fall to overwinter and, if sexually mature, to spawn. Others, like cisco, have been known to return much earlier. 
arriving 6 to 10 weeks before spawning; thus, forfeiting half the nearshore-feeding period (Craig. 1989a). This 
early migration may be attributed to higher migratory energy expenditures at low water temperature during 
autumn and the fact that coregonids are not strong swimmers compared with other salmonids (Bernatchez and 
Dodson, 1985). For fall spawners, reproducing in the arctic environment can occur only where there is an ample 
supply of oxygenated water for egg survival during winter. Since areas of winter water availability are limited, 
adults often overwinter near the spawning grounds (Craig. 1989a). 


Infaunal prey density in the nearshore substrate is very low and provides little or no food for amphidromous fish. 
However, prey density in the nearshore water column is high (five times that of freshwater habitats on the Arctic 
Coastal Plain). The nearshore feeding area is also much larger than that of freshwater habitats on the coastal plain 
(Craig, 1989a). For these reasons, fish come to feed on the relatively abundant prey found in nearshore waters 
during summer. Amphidromous fish feed on epibenthic mysids and amphipods (often greater than 90% of their 
diet) and on copepods, fish, and insect larvae (Craig and Haldorson, 1981; Craig et al., 1984; Craig, 1989a). Little 
dietary overlap is observed in early to midsummer when amphidromous fish are most abundant in nearshore 
waters. However, in late summer when they are less abundant and their prey is more abundant, dietary overlap is 
common in nearshore waters (Moulton, Fawcett, and Carpenter, 1985). Marine birds also compete for the same 
food resources during this time. While migrating to freshwater and spawning habitat, amphidromous fish do little 
or no feeding. However, they resume feeding during winter. 


(3) Marine Fish 


Marine, anadromous, and amphidromous fish inhabit the coastal waters bordering the Northwest NPR-A Planning 
Area. Over 60 fish species occur in the coastal waters of the Beaufort Sea, however, only a few are commonly 
captured inshore (Jarvela and Thorsteinson, 1999). Some representative marine fishes include arctic cod, saffron 
cod, twohorn and fourhorn sculpins, Canadian eelpout, arctic flounder, capelin, Pacific herring, Pacific sand 
lance, and snailfish (Fig. I11-25) (Craig, 1984; Moulton and Carpenter, 1986; Jarvela and Thorsteinson, 1999). 
Marine fishes prefer the colder, more saline coastal water masses seaward of nearshore brackish-water masses. As 
summer progresses, nearshore waters becomes more saline as freshwater input from rivers and streams decreases. 
During this period, marine fishes often share nearshore waters with anadromous and amphidromous fishes, 
primarily to feed on the abundant epibenthic fauna or to spawn (Craig. 1984). In autumn, after anadromous and 
amphidromous fishes have departed nearshore waters for freshwater waterways to spawn or overwinter, marine 
fishes remain in the nearshore waters to feed. 


Fourhorn sculpin and capelin are common marine fishes in nearshore waters (Schmidt, McMillan, and Gallaway, 
1989; Thorsteinson, Jarvela, and Hale, 1991). Saffron cod, arctic flounder, and snailfish also use nearshore 
waters; however, their occurrences are sporadic and variable and in much lower numbers than those of the 
fourhorn sculpin and capelin. Common marine fishes in offshore waters include arctic cod and kelp snailfish 
(Craig, 1984; Schmidt, McMillan, and Gallaway, 1989; Thorsteinson, Jarvela, and Hale, 1991). Arctic cod are 
more concentrated along the interface between warmer nearshore water masses and colder offshore water masses. 
With its moderate salinity, the warmer nearshore zone is thought to be an essential nursery area for juvenile arctic 
cod (Cannon, Glass, and Prewitt, 1991). Arctic cod are abundant and contribute extensively to productivity in 
arctic coastal waters. Due to their substantial contribution to the diets of marine mammals, birds, and other fishes. 
arctic cod are regarded as a “key species in the ecosystem of the Arctic Ocean” (Craig, 1984). They are believed 
to be the most important consumer of secondary production in the Alaskan Beaufort Sea (Frost and Lowry, 1983); 
and, they may influence the distribution and movements of some marine mammals and seabirds (Craig. 1984, 
citing Finley and Gibb, 1982). 


Marine fishes feed primarily on marine invertebrates. They prey heavily on epibenthic and planktonic crustacea 
such as amphipods, mysids, isopods, and copepods. Flounders also feed heavily on bivalve mollusks, and 
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fourhorn sculpins supplement their diets with juvenile arctic cod. Because the feeding habits of marine fishes are 
similar to those of amphidromous and anadromous fishes, some marine fishes are believed to compete with some 
amphidromous and anadromous fishes for the same prey (Craig, 1984; Fechhelm et al., 1996). Competition of 
prey resources is most likely to occur in nearshore brackish-waters, particularly in or near larger river deltas, such 
as the Ikpikpuk and Colville river deltas. As nearshore ice thickens in winter, marine fishes feed under the ice 
until being forced to depart as the ice freezes to the sea floor. Seaward of the bottomfast ice, marine fishes feed 
and reproduce in nearshore waters all winter (Craig, 1984). Most spawn during winter, some in shallow coastal 
waters and others in offshore waters. Between November and February, Arctic cod spawn under ice (Craig and 
Haldorson, 1981). Snailfish spawn farther offshore, attaching their adhesive eggs to rocks or kelp. 


e. Essential Fish Habitat 


(1) Regulations Enacting the Sustainable Fisheries Act 


The 1996 Sustainable Fisheries Act enacted additional management measures to protect commercially harvested 
fish species from overfishing. Along with reauthorizing the Magnuson-Stevens Fishery Conservation and 
Management Act Reauthorization (16 U.S.C. 1801-1882), one of those added measures is to describe, identify. 
and minimize adverse effects to essential fish habitat. The regulations defining essential fish habitat are in SO CFR 
600.910. Essential fish habitat is defined as habitat necessary to the species for spawning. breeding. feeding. or 
growth to maturity. Those habitats include: aquatic areas and their associated physical, chemical, and biological 
properties that are used by fish; sediment, hard bottom, and structures underlying the waters; and associated 
biological communities. 


The Act also requires Federal agencies to consult with NOAA Fisheries (formerly NMFS) on activities in this 
case, non-oil and gas activities and oil and gas leasing and development that may adversely affect the essential 
fish habitat. That consultation should be consolidated with environmental review required by other statutes, such 
as the National Environmental Policy Act (50 CFR 600.920(e)). Therefore, sections entitled essential fish habitat 
are included in this EIS. 


The potentially impacting activities may have effects on essential fish habitats that are direct effects (e.g. 
physical disruption) or indirect (¢.g., loss of prey species that are necessary for feeding). Those effects can be 
site-specific, habitat-wide, individual, cumulative, and/or synergistic. 


The only essential fish habitat designated in the Northwest NPR-A Planning Area is for salmon. Salmon includes 
all five species of Pacific salmon: chinook or king( Oncorhynchus tshawytscha), coho or silver (O. kisutch), pink 
or humpy (O. gorbuscha), sockeye or red (O. nerka), and chum or dog (O. keta) (North Pacific Fisheries 
Management Council, 1997). 


Geographically, the salmon essential fish habitat is not defined by whether it is currently used by salmon but 
rather by whether it could ever be used, given climate change. seismic changes, etc. Salmon essential fish habitat 
in freshwaters of Alaska is designated as virtually all the coastal streams to about 70° N. latitude. The southern 
point of the coastal portion of the Northwest NPR-A Planning Area (Icy Cape) is located at about 70° 15° N. 
latitude. Salmon essential fish habitat in marine waters of Alaska formally is designated as the area within the 
320-km exclusive economic zone boundary of the United States down to a depth of S00 m (North Pacific 
Fisheries Management Council, 1999). 


Habitat Areas of Particular Concern also must be identified in the fishery-management plans (50 CFR 600.815) 
The Habitat Areas of Particular Concern for salmon include all anadromous streams, lakes, and other freshwater 
areas used by Pacific salmon and other anadromous fish (such as smelt), especially in urban areas and in other 
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areas adjacent to intensive human-induced developmental activities (North Pacific Fisheries Management 
Council, 1999). 


The salmon themselves also are to be evaluated (NOAA Fisheries, 2002). Generally, there is little evidence of 
viable self-sustaining salmon populations in the Beaufort and the northern (north of 70° N. latitude) Chukchi Sea. 
Present salmon “populations” have a very difficult time establishing and persisting. most likely because of the 
marginal habitats (Craig. 1989; Fechhelm and Griffiths, 2001). Conclusions based on a survey of available 
information describing salmon stocks in the Beaufort Sea (Fechhelm and Griffiths, 2001) indicate only a few 
isolated spawning stocks of chum and pink salmon that might occur in the Beaufort Sea area, primarily the 
Sagavanirktok and Colville rivers. Their database shows only | to 2 chum per year--on average--caught in 
sampling gear in the last 30 years. These authors believe chum and pink taken in the Chipp River and Elson 
Lagoon near Point Barrow could be either individuals of small runs or an overshoot of spawning salmon from 
near Point Hope and along the Chukchi Sea coast. Sockeye. coho, and king salmon are even rarer than pink and 
chum salmon in the Beaufort Sea and that portion of the Chukchi Sea adjacent to the Northwest NPR-A Planning 
Area. For example, no sockeye or coho salmon and only a single chinook salmon were collected during 17 
seasons of intensive sampling in Prudhoe Bay (Babaluk et al., 2000). Salmon generally make up less than | 
percent of the subsistence fish catch with spikes of 3 to 4 percent in a few years (ADF&G, 1995b: North Slope 
Borough, 2000). 


Recent occurrences raise the question of whether significant temperature increases in arctic areas caused by 
climate change indicate a significant change in salmon distribution in the future. Local residents have noticed 
increases in salmon occurrences over the past 10 to 20 years (Pedersen, 1995; Napageak, 1996). Several 
published journal notes of first records of salmon in the Canadian Beaufort Sea watershed that occurred in the 
past decade (Babaluk et al., 2000) also indicate the increasing but still rare incidence of salmon in the Beaufort 
Sea. 


Ecologically. the Beaufort Sea and northern (north of 70° N. latitude) Chukchi Seas can be considered a 
population sink for salmon rather than a source, drawing excess salmon from other areas rather than producing a 
surplus that colonizes new areas. The scarcity of salmon documented in the Beaufort Sea and the fact that it is at 
the northern boundary of the geographic distribution support the population sink theory. Additionally. while still 
uncommon across the Beaufort Sea. more salmon have been documented more frequently in the west than in the 
east. This seems to reflect locations nearer the sources of the larger and more concentrated salmon populations in 
the Bering and southern Chukchi seas. 


Beyond the physical proximity to source populations, ocean currents tend to bring more nutrients to the western 
portion of the Beaufort Sea, making potential habitat better in the west than in the east. Other physical differences 
such as temperature and salinities seem to differ little east to west (Okkonen and Stockwell, 2001). Thus, effects 
of the same type and size of disturbance (e.g. seismic activity. turbidity from construction, or an oi! spill) or the 
same size of deferral at the same distance from the shoreline can be expected to have a slightly greater effect in 
the western Beaufort than in the central and eastern Beaufort. 


(2) Salmon Essential Fish Habitat Components and Seasons 


Freshwater overwintering habitat. including spawning gravel that does not freeze and kill spawned fish eggs. 1s 
extremely limited in the Beaufort and northern Chukchi Sea coast area and probably ts the largest controlling 
factor limiting the viability of Beaufort and northern Chukchi Sea salmon stocks at present (Craig. 1989: 
Fechhelm and Griffiths, 2001). Most benthic invertebrates, such as insects living on the stream bottom and insects 
and many zooplankton living in the water column (such as copepods), are freshwater prey for one or another 
species of salmon. 
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For salmon, these freshwater overwintering areas compose spawning habitat primarily. which also is the egg and 
larvae habitat for up to 11 months after spawning. For this analysis, the egg-through-alevin stages of all five 
species of Pacific salmon are combined. Juveniles of pink and chum salmon, the most common and most adapted 
salmon to the Beaufort and northern Chukchi environment, do not require juvenile freshwater rearing habitat 
because the young hatch in early spring and soon after migrate to saltwater. Coho, sockeye, and king salmon 
require year-round juvenile rearing habitat for | to 3 years. Sockeye require freshwater lake rearing habitat for 18 
months to 2 years. 


Habitat Areas of Particular Concern are designated by regulation to be all freshwater anadromous streams and 
lakes. For purposes of analysis, anadromous freshwater habitat is calculated by summing the total length of 
State-identified anadromous streams and lakes. The Planning Area has approximately 985 km of anadromous 
streams and rivers, of which 340 km are known salmon habitat (ADF&G, 1999). 


A 5-mile-wide region of brackish or less salty water, called the estuarine habitat, supports young salmon as they 
exit freshwater for life in the sea. In early summer (i.c., mid-June to mid-July) (Niedoroda and Colonell, 1988). 
significant inputs of freshwater from coastal runoff lower the salinity in these waters to 28 physical salinity units 
(Weingsstrer and Okkonen, 2001) compared to 33.1 physical salinity units farther out from the coast (Lewbel and 
Gallaw>y, 1984; Okkonen and Stockwell, 2001; Pickart, 2001). Temperature and salinity differences within the 
estuarine belt are primarily due to winds. As freshwater discharge becomes low by late summer, brackish water 
becomes saltier. In October, landfast ice begins forming. From November to June, this 5-mile wide estuarine zone 
is frozen solid to the ocean floor (Nukapigak., as cited in USDOI, MMS, 1995a). 


This estuarine zone is used primarily by juvenile salmon smolt during physiological adaptation from the 
freshwater to the saltwater environment. This outmigration takes place from the time the ice moves out through 
August. Feeding during this time, especially the first few days, is thought to be especially critical to survival. 
Salmon smolt must catch and eat prey within just a few days or die. Thus, prey and prey habitat are an important 
part of this particular habitat. Once they enter the ocean, pink and chum salmon hug the shore. Pink salmon spend 
the first few weeks in water only a few centimeters deep; thus, prey living in the gravel substrate (benthic insects 
and zooplankton) are their food source. Chum salmon use intertidal areas (i.¢., estuarine waters in the Beaufort 
and Chukchi Sea) for months before migrating to the outside waters. They move offshore from July to September. 
Sockeye juveniles also tend to stay close to the shore during their first summer (North Pacific Fisheries 
Management Council, 1997). 


For purposes of analysis, the estuarine habitat is defined as an approximately 5-mi wide zone adjacent to the 
Beaufort and Chukchi Sea coast. Adults returning to spawn will transit the estuarine zone and may wait there 
while their osmoregulatory system adapts from saltwater back to freshwater for spawning. Otherwise, the salinity 
1s Not an important aspect for adults returning to spawn between June and September. Individual fish probably 
will take only a few days to a week to transit this estuarine area. Marine essential fish habitat technically extends 
north to the exclusive economic zone from the estuarine zone. The marine salmon essential fish habitat associated 
with this EIS extends from the estuarine band (to 5 mi from the coast) to the northern and western NPR-A 


boundary. 


The marine juvenile stage is the principal growth period of salmon and can last from | to 6 years. During this 
lifestage, prey and prey habitat are the most critical components of the marine essential fish habitat. Prey 
commonly consist of animals near the water surface (epipelagic zooplankton), particularly copepods. Given their 
differences in size, this is a surprising overlap with the bowhead whale, which strains plankton through baleen 
Chinook (king) salmon and larger sockeye coho and chum salmon also consume fish. However. according t the 
preliminary assessment report for essential fish habitat, this stage historically does not involve the Beaufort and 
northern Chukchi Sea. Pink salmon occupy marine waters south of 60° N. latitude, coho salmon south of 64° N 
latitude, chinook salmon in the Bering Sea 70° N. latitude and south, chum salmon south of the Bering Straight 
(about 65° N. latitude), and sockeye salmon in the larger Gulf of Alaska and the Pacific Rim 
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4. Birds 


About 70 species of birds occur annually in Beaufort and Chukchi Sea offshore and nearshore marine habitats, 
and Arctic Coastal Plzin (ACP) aquatic and terrestrial habitats (Audubon Alaska, 2002; BP Exploration (Alaska), 
Inc., 1998a; Cotter and Andres, 2000: Dau and Anderson, 2001, 2002; Dau and Hodges, 2003; Derksen, Rothe. 
and Eldridge, 1981; Dickson, Balogh, and Hanlan, 2001; Fair, 2002; Fischer, 2002; Fischer, Tiplady, and Larned, 
2002; Gotthardt, 2001: Johnson and Herter, 1989: Johnson et al., 2003; Lanctot, et al., 2001; Larned, Platte, and 
Stehn, 2001; Larned, Stehn, and Plattee, 2003; Larned et al., 2001; Mallek, 2001; Mallek and King, 2000; Mallek, 
Platte, and Stehn, 2002, 2003; Pitelka, 1974; Ritchie, 1996; Ritchie and Wildman, 2000a, 2000b; Ritchie, Lovely, 
and Knoche, 2002; Troy Ecological Research Assocs. [TERA], 1993a, 1995a; USDOI, BLM and MMS, 1998; 
USDOI, MMS, 1998a; USDOI, MMS, Alaska OCS Region, 2002a; Wilbor, 1997). A substantial proportion of 
those nesting on the ACP do so in the Northwest NPR-A Planning Area (Larned, Stehn, and Plattee, 2003; Larned 
et al., 2001; Mallek, Platte, and Stehn, 2002, 2003). Waterfowl and shorebirds compose the majority of species in 
ACP and coastal habitats. Other groups represented by one or more species include loons, seabirds, raptors 
(hawks, eagles, owls), ptarmigan, and songbirds (Table 111-07). Nearly all species are migratory, occurring in the 
area for some portion of the period May to early November. Important features of various species’ annual events 
are presented in Table [11-08 and discussed below. Steller's and spectacled eiders are discussed in Section I11.B.6 . 
Endangered and Threatened Species. 


During the breeding season Pacific loon, greater white-fronted goose, Canada goose, northern pintail, greater 
scaup, king eider, long-tailed duck, and arctic tern are present in relatively large numbers in the Northwest 
NPR-A Planning Area (Table 111-07). Substantial numbers of tundra swan, brant, and glaucous gull, as well as 
several shorebird species (Table 111-09) also are present in the Planning Area. Several species of songbirds, in 
addition to the abundant Lapland longspur are likely to occur, as well as five species of raptors. 


Aerial surveys on the ACP in late June-early July of 1986-2002 (Mallek, Platte, and Stehn, 2003) and early to 
mid-June of 1992-2002 (Larned, Stehn. and Platte, 2003) indicate that several species, including Canada goose. 
long-tailed duck, jaegers, common raven, and snowy owl, have declining populations. Pacific loon, yellow-billed 
loon, and northern pintail populations are relatively stable, and upward trends are shown for red-throated loon. 
glaucous gull, Sabine's gull, arctic tern, brant, greater white-fronted goose, tundra swan, greater scaup, small 
shorebirds, and short-eared owl. King and common eider populations declined substantially (SO0% or more from 
Point Barrow in spring) beginning in the mid- 1970's (Suydam et al., 2000), but regional populations appear to be 
increasing in recent years (Dau and Anderson, 2002; Larned, Stehn and Platte, 2003). 


Obtaining clear-cut trends for some species has been difficult. For example, results of the mid-June eider surveys 
and aerial breeding-pair surveys flown in late June/early July indicate opposite trends for several species over the 
past 10 to 15 years. Various factors probably explain apparent differences in trends for certain species populations 
between the two surveys, such as: |) the earlier Eider Survey flown before the bulk of a species’ ACP population 
arrives; 2) the later ACP Breeding Pair Survey flown when birds become increasingly secretive and difficult to 
see as the season progresses and the more obvious seaduck males have departed (resulting in variation in bird 
detection between the two surveys); 3) the Eider Survey specifically targeting cider habitats over only about half 
the area covered by the ACP survey; and 4) variations in the methods and analysis used in the two surveys. 
Although the density of each species varies over the Planning Area (Map 36, Map 37, Map 38, Map 39, Map 40, 
Map 41, Map 42, Map 43, and 46), especially prominent overlaps of areas where two or more species occur in 
relatively high densities exist surrounding Dease Inlet/Admuralty Bay and south of this area (USDOI, BLM. 
1998:Fig. 111.B.4-1), in the west-central portion of the Planning Area to Peard Bay, and in the Kuk River 


estuary/Wainwright Inlet area. 


Because most of these species migrate along the Pacific and mid-continent flyways and other major corridors to 
areas where they spend most of the year. numerous stakeholder groups in Alaska south of the ACP. the lower 48 
states, and elsewhere, are interested in their conservation and management. These groups include consumptive 
and non-consumptive users and wildlife managers. Stakeholder interest-areas include northern and western 


Alaska, northern and prairie Canada, northwestern U S.. California, Montana, North Dakota to Texas and 
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Louisiana, Maryland, Virginia, North Carolina, and Mexico. One or more national conservation plans or 
international agreements signed by the U_S. address most stakeholder interests. These include the Migratory Bird 
Treaty Act conventions with Mexico, Canada, and Russia; the North American Waterfowl Management Plan: 
Partners in Flight Bird Conservation Plans; the Arctic Goose Joint Venture; U.S. National Shorebird Plan: the 
North American Colonial Waterbird Plan; North American Bird Conservation Initiative; and the Conservation of 
Arctic Flora and Fauna. 


Derksen, Rothe, and Eldridge (1981) examined the relationship of bird distribution to habitat use based on the 
wetland classification system of Bergman et al. (1977), further refined by Markon and Derksen (1994) and 
Kempka et al. (1995). Ponds and lakes are classified by water depth and presence of emergent sedge Carex 
aquatilis and emergent grass Arctophila fulva. Shallow-Carex ponds are less than 30 centimeters (cm) deep and 
lack Arctophila, shallow-Arctophila ponds contain this species and are typically less than 50 cm deep, whereas 
the central zone of deep-Arctophila ponds (more than 40 cm deep) has no vegetation. Deep-open lakes lack 
substantial emergent vegetation. In the BLM and Ducks Unlimited (BLM/DU) land-cover classification scheme 
(Table I11-06), the Aquatic and Flooded categories include wetlands with the emergent sedge/grass species listed 
above, beaded stream, aquatic sedge or grass marsh, and wetter portions of the cover type termed “saltmarsh” by 
some authors (e.g., Derksen, Rothe, and Eldridge, 1981; Johnson et al., 1996). These deep-open lakes also would 
be classified as aquatic. Portions of ponds and lakes (and tidal sloughs) without emergent vegetation are 
categorized as Water in the BLM/DU scheme. Bergman et al. (1977) also recognize basin-complex wetlands as 
partially drained basins containing a mosaic of wetland types. Nonaquatic habitat types of other classification 
systems, such as moist sedge-grass meadows and tussock tundra, are in the BLM/DU Moist tundra category; 
shrub communities in the various schemes are equivalent; salt-killed tundra and wet sedge-willow are included in 
the Wet Tundra category; and tidal flats are included as a type of Barren Ground. Barrier island-lagoon systems 
and other coastal habitats along the Beaufort and Chukchi Sc coasts, including Kasegaluk Lagoon in the latter 
(Johnson, Wiggins, and Wainwright, 1993), provide important habitat for breeding, staging and migrating 
waterfow! and shorebirds, some of which occur in substantial numbers. The diversity of bird species is high in 
such habitats (highest in Kasegaluk Lagoon; Johnson et al., 1992), although numbers present often are heavily 
dominated by a single species. 


b. Habitat Characteristics 


Habitat characteristics attractive to loon, goose, duck, and shorebird species include: 


presence of large deep lakes with persistent ice flows providing refuge from terrestrial predators. 
availability of shorelines with relatively low relief allowing predator detection: 

presence of an extensive peat/mud zone for resting and presence of extensive meadows of high-quality 
sedges, grasses, and mosses for feeding: 

occurrence of low predator populations, 

occurrence of low levels of human disturbance; and 


proximity to coastal staging areas (Derksen, Eldridge, and Weller, 1982; Derksen, Weller, and Eldridge. 
1979; Weller et al., 1994) 


lt 


ow 


Ber, “an et al. (1977) found that waterbirds near Prudhoe Bay used deep-Arctophila ponds and lakes. 
drained-lake basin-complex wetlands, and coastal wetlands (saline influenced habitats) most intensively Derksen. 
Rothe, and Eldridge (1981) also observed that various waterbirds (¢.g.. loons, brant, long iailed duck, scoter, king 
cider) made greater use of wetlands containing Arctophila than other habitats at study sites in the NPR-A 
Arctophila habitats, scattered widely in the NPR-A area, account for only 0.6 percent of the Planning Area (Table 
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111-06), suggesting that their importance is much greater than their presence indicates (for a discussion of 
vegetation, see Section I11.B.2). Deep-open lakes are important to diving species that nest in the Planning Area 
(loons, long-tailed duck, scaup) because of the availability of prey (invertebrates and fish). Coastal wetlands are 
an important habitat for staging shorebirds, waterfowl, and longspurs (Andres, 199. Bergman et al., 1977; Martin 
and Moiteret, 1981; TERA, 1994). 


The Colville River corridor, south of the Northwest NPR-A Planning Area boundary. contains the most extensive 
tall shrub stands on the Arctic Slope. This habitat type. representing almost none of the Planning Area. is essential 
for a variety of passerine species, most of which have a limited distribution on the Arctic Slope. Major rivers also 
provide essential habitat for eagles, hawks, and falcons. Dry tundra, usually limited in distribution at coastal plain 
sites, is used preferentially by some species. such as golden-plovers and buff-breasted sandpipers (Lanctot and 
Laredo, 1994; TERA, 1994, 


c. Bird Species 


(1) Loons and Waterfow! 


Among the 22 species of loons and waterfow! occurring on the coastal plain, 15 are common or abundant 
breeders in the Planning Area. Substantial proportions of coastal plain pacific loon, red-throated loon, 
yellow-billed loon, tundra swan. greater white-fronted goose, Canada goose, northern pintail, long-tailed duck. 
king eider and common eider breed in the Northwest NPR-A Planning Area. 


(a) Loons 


Pacific and red-throated loons are common breeders on the ACP while yellow-billed loons are uncommon 
breeders (Johnson and Herter, 1989). Population estimates derived from aerial breeding-pair surveys between 
1992 and 1996 indicate that Pacific loons are the most abundant species, representing about 82 percent of al! 
observed loons (Table 111-07). Depending upon the species, loons arrive in early-melting areas off river deltas 
from late May to early June, (Table 111-08; Bergman et al.. 1977; Johnson and Herter, 1989; North, 1994; 
Schamel, 1978), moving to the nesting areas as soon as the areas are free of ice and snow. Most loons have 
completed nesting by early August. Post-breeding loons move to the coast in late August and depart for wintering 
areas along coastal routes through September (Johnson and Herter, 1989; North, 1994; North and Ryan, 1988). 


The primary nesting area for the U.S population of yellow-billed loons (world population estimated at less than 
20,000) is within the NPR-A, extending generally between Teshekpuk Lake and the Meade River. with highest 
densities between Smith Bay and the Alaktak River and along the Ikpikpuk River (Map 37) (Fair, 2002; King and 
Brackney, 1997; Larned, Stehn and Platte, 2003, Larned, et al., 2001; Mallek, Platte. and Stehn, 2002, 2003). 
Some sightings south and southeast of Barrow have been made during eider surveys (Ritchie and King. 2002). 
Using data from 1992 to 2001, Larned et al., (2001) estimated Eider Survey area density, which includes the 
northern Northwest NPR-A Planning Area, to average about 0.03 birds/km? (Table 111-07). Deep-Arctophila lakes 
greater than SO cm deep and ranging in size from 74.1 to 123.5 acres (30-50 hectares) are used most frequently by 
nesting yellow-billed loons (North and Ryan, 1989). 


Pacific loons are widespread on the ACP. with most higher-density areas located west of the Ikpikpuk River 
From 1992 to 2001, density on the ACP averaged about 0.68 birds/km? (Map 38). This species also prefers deeper 
Arctophila wetlands, using deep-open lakes for brood rearing. 





62 Ky DESCRIPTION OF THE AFFECTED ENVIRONMENT 











Final Integrated Activity Plan/Environmental Impact Statement, 2003 





Red-throated looms are present between the Meade and Ikpikpuk nvers, east and west of Dease Inlet. in the Kuk 
River estuary, and near icy Cape (Mallek, Platte and Stehn, 2003). Density in the Eider Survey area averaged 0.09 
birds/km? from 1992 to 2001 (Table [11-+)7). For nesting. red-throated loons prefer shallow-Arctophila \akes that 
are smaller than those used by other loon species (<3 acres). These loons also prefer beaded stream habitat 
(Bergman and Derksen, 1977). 


(b) Tundra Swan 


Recent (1992-2001) aerial eider and breeding-pair surveys on the ACP (Larned, Stehn and Platte, 2003; Larned et 
al., 2001; Maliek, Platte, and Stehn, 2092, 2003; Ritchie and King, 2002) indicate there are relatively high 
average densities of tundra swans during the breeding period (about 0.20 birds/km? in the Eider Survey area) east. 
south, and west of Dease Inlet/Admiralty Bay (Table 111-07: Map 39). Spring-migrant swans that will nest along 
the coastal plain follow the Beaufor Sea coast from the east. arriving from middie to late May and remaining 
until early October (Table 111-08; Hawkins, 1986; Renken, North. and Simpson, 1983; Wilk, 1987). While they 
use a variety of aquatic habitats for nesting. the most important appear to be deeper Arctophila wetlands 
(Derksen, Rothe, and Eldridge, 1981). Both parents attend the young. The Arctophila and Carex wetlands and 
deeper open lakes appear to be the most important brood rearing habitats Johnson et al.. 1996) for this species. 
Family groups move considerable distances (>| km) between lakes (Scott, 1972). Fall-staging flocks of 350 to 
400+ have been observed in this area (Johnson et al., 1996). Adult molt occurs on deeper open lekes from the 
middle of July through August (Table 111-08), with a flightless period of about 33 days (Earnst, 1992). 


(c) Brant 


Although the world brant population may be declining slightly, the ACP population appears to be stable or 
increasing somewhat (Derksen, 2002, pers. comm., Larned, Stehn and Platte, 2003, Larned et al., 2001; Mallek, 
Platte, and Stehn, 2002, 2003). The brant occupy coastal and inland habitats in the Northwest NPR-A Plarining 
Area during nesting. brood-rearing, and molting (Ritchie, Lovely, and Knoche, 2002; Sedinger and Stickney. 
2000; Stickney and Ritchie, 2000, Map 40). Recent population estimates based on aerial surveys ( Table 111-07) 
include nesting birds and probably non-breeders and failed breeders. 


Breeding pairs arrive in late May to early June and begin the nesting cycle in early June (Table 111-08). Elevated 
densities of brant have been found just east of Dease Inlet and west of Admiralty Bay in mid-June (Larned et al.. 
2001). Although higher densities appear to be scattered around the inlet and bay later in June (Ritchie, Lovely. 
and Knoche, 2002), they may persist into July, matily east of the inlet (Mallek, Platte, and Stehn, 2003). Average 
density in the Eider Survey area from 1992 to 2001 was about 0.12 birds/km?’ . Brant breed in traditional colonies 
(two or more nests per colony) primarily within 5 km of the coast, but they also breed in colonies up to 30 km 
inland (Reed et al., 1998). From 1994 to 1998, nests and/or adults were counted in 135 nesting locations between 
Point Lay and the Fish Creek entrance to Harrison Bay (Ritchie and Rose, 1996; Ritchie, Burgess, and Suydam. 
2000). Most sites were in small clusters east of the longitude of Point Barrow. The number of nests per site at 
sites surveyed in 2000 and 2001 ranged from 0 to 35 and 0 to 33 (most with 10 or fewer nests), respectively 
(Ritchie, Burgess, and Suydam 2000, Ritchie, Lovely, and Knoche, 2002). Derksen, Rothe, and Eldridge (1981) 
found brara using deep-Arctophila lakes on the NPR-A for nesting. Stickney and Ritchie (1996) found that this 
species preferred the moist sedge-grass meadow tundra in drained lake basins on the central coastal plain for 
nesting. On the Colvilie delta, brant preferred the sedge meadows, brackish water habitats. saltmarsh, and aquatic 
grass marsh or Arctophila wetland (Johnson et al., 1997). 


Brood rearing brant use larger lakes without emergent vegetation and coastal fringe areas, particularly tidal 
slough, salt marsh, ano tide flat habitats. Adults with young remain in these areas until early September. In July. 
molting birds may concentrate in these same areas. Molt lasts about 3 weeks, with most individuals initiating July 
4 to 10, although some may begin as late as July 25. Numbers of birds in molt peak about the third week in July, 
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and few molting (flightless) birds are present after the first week in August (Derksen, Rothe, and Eldridge, 1981; 
Taylor, 1995). In other areas, molting brant have been associated primarily with deep-open thaw lakes. An 
unknown number of birds from a variety of areas outside the Planning Area (including the Y-K Delta, Russia, and 
Canada) are present during the molt period. Individual brant tend to return to the same lake in successive years 
(Bollinger and Derksen, 1996). After the brant molting at inland lakes regain flight, they move to coastal habitats. 
Fall-staging flocks of brant concentrate in Beaufort Sea lagoons, bays, and deltas (Derksen, Eldridge, and Weller. 
1982), and large numbers also stage in Kasegaluk Lagoon on the Chukchi Sea coast (Johnson, 1993) where they 
feed on the abundant algal vegetation. 


(d) Greater White-fronted Goose 


Although this species is widespread at low to moderate densities on the ACP (average about 2.20 birds/km? in the 
Eider survey area; Larned et al., 2001), some higher concentrations are found south of Admiralty Bay, southwest 
of Smith bay, southeast and south of Peard bay. and southeast of Point Lay (Mallek. Platte. and Stehn, 2003) 
(Map 40). Johnson et al. (2003) recorded average nest densities of 3.5/km* on the Colville River delta. This 
probably includes molting individuals. Abundance of the greater white-fromted goose on the coastal plain is 
substantially greater than the other species, representing about 81 percent of all individuals observed on aerial 
breeding-pair surveys (Table 111-07). Arrival on nesting areas occurs from the second or third week in May to 
early June Johnson and Herter, 1989). Adults are accompanied by the previous year's young that remain with the 
family group until late in the incubation period (Ely and Dzubin, 1994). Earliest clutches are initiated in late May 
(Table i11-08). Whitefronts generally nest in small, loose colonies farther inland than brant. Preferred nesting 
habitat includes elevated sites near shallow-Carex and Arctophila wetlands. Beaded strearr-. are a favored habitat 
for pairs and pairs with broods (Derksen, Rothe, and Eldridge, 1981; Johnson et al., 1996). Following hatch, 
primarily the males care for the young for about 6 weeks until they fledge in mid- to late August. Studies in the 
Teshekpuk Lake area indicate that post-breeding birds favor deep-open lakes during the molt. In hi 

areas, many thousands of white-fronted geese may be molting in flocks of up to about 600. Unlike brant and 
Canada geese, most whitefronted geese do not shift to coastal areas following wing molt (Derksen, Rothe, and 


Eldridge, 1981). 


(e) Other Geese 


Canada geese are scattered in relatively low density throughout the Planning Area. Following the flip!» less penod 
in late July to early August, most Canad) geese move from lakes to coastal wetlands (Derksen, Weller and 
Eldridge, 1979). A small nesting colony of snow geese with 40 to 60 pairs (200 birds and 60 pairs in 1992) occurs 
adjacent to the Planning Area on the Ikpikpuk River delta (Johnson et al., 1996; Ritchie and Burgess, 1992). 


(f) Ducks 


Of 15 duck species expected to occur on the Northwest NPR-A Planning Area. the average numbers for 4 species 
exceeded 10,000 on the aerial breeding-pair-survey area (Table 111-07). Abundance of the northern pintail and 
long tailed duck on the coastal plain 1s substantially greater than other species. representing about 84 percent of 
all individuals observed on surveys 


Wetland habitat use vanes among species in this group, but appears to be strongly related to the abundant food 
associated with emergent vegetation im aquatic habitats (Derksen, Rothe, and Eldndge. 1981, Gillham and Lent. 
1982). The most preferred habitat types include shallow -Cares and Arctophila wetlands. deep-Arctophila lakes. 
beaded streams. and deep-open lakes 
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1) Northern Pintail 


The largest northern pintail concentrations recorded on aerial breeding-pair surveys of the Planning Area are east 
and west of Dease InleVAdmiralty Bay, southeast and southwest of Admiralty Bay, in a broad band east and 
southeast of both Peard Bay and Wainwright (Map 41). Numbers may vary by as much as 62 percent between low 
and high population years, probably as a result of a northward displacement from southern nesting areas during 
drought years (Derksen and Eldridge, 1980). Average density in the Eider Survey area from 1992 to 2001 (Table 
111-07) was about 1.77 birds/km? (Larned et al., 2001). The population is stable or increasing somewhat (Larned, 
Stehn .and Platte, 2003; Mallek, Platte, and Stehn, 2003). Pintails arrive in late May and remain through 
mid-September (Table 111-08). Nesting pintails prefer shallow ponds with Arctophila or Carex vegetation, and 
beaded-stream habitat with Arctophila (Derksen, Rothe, and Eldridge, 1°61). Males leave the females early in the 
incubation penod, forming flocks - possibly with nonbreeding and failed breeding individuals. Molting birds 
(possibly molt-migrant individuals) have been observed on barrier islands in July (Hanson, Queneau, and Scott. 
1956; Johnson and Herter, 1989; Kunakanna, 1979). They begin departing the Beaufort Sea area in early July. 


2) Long-tailed Duct 


Highest concentrations of the widespread long-tailed duck are east of Dease Inlet, Admiralty Bay, and south and 
southwest of Peard Bay (Map 42). Spring migrant long-tailed ducks follow leads eastward along the Beaufort 
coast, arriving in late May (Renken, North, and Simpson, 1983). Inland routes also are used. Aerial surveys flown 
in mid-June (Eider Survey) have indicated an upward population trend (Larned, Stehn and Platte, 2003), while 
those done in late June/early July (ACP Survey) suggest a downward trend (Mallek, Platte, and Stehn, 2003). This 
difference may result from survey timing, methods, analysis, and habitat and areal coverage. In Alaskan areas 
outside the ACP. the latter negative growth rate trend may be more typical. Average density on the ACP, 
determined from mid-June aerial surveys in the Eider Survey area, was about |.08 birds/km? (Larned, et al., 2001: 
Table 111-07). 


Long-tailed ducks disperse to shallow-Carex and Arctophila ponds, and deep-Arctophila ponds for nesting. 
frequently in clusters or colonies (Alison, 1975). Egg laying is not initiated until late June (Table 111-08). Males 
leave the nesting area during hatch, moving to large coastal plain lakes and Beaufort Sea lagoon and nearshore 
waters with non breeders and failed breeders to molt (Derksen, Rothe, and Eldridge, 1981; Flint et al., 2003; 
Garner and Reynolds, 1986). They often form large flocks during the molt period. Shortly after hatch, females 
lead the young to deep-Arctophila , deep-open, or shallow-Carex lakes with open water, and molt on deep-open 
lakes when the young are almost ready to fly (Derksen, Rothe, and Eldridge, 1981; Johnson, 1984; Johnson and 
Richardson, 1981). Following molt they occupy coastal lagoons for staging. including substantial numbers in 

Lagoon (Johnson, Wiggins, and Wainwright. 1993). until migration begins in late September (Table 
111-08 ). 


3) King Bider 


The Planning Area contains some of the highest breeding densities of king eider in Alaska (Martin, 2002. pers. 
comm; Table 111-07). According to aerial survey counts during the early breeding season, the king cider 
population increased on the coastal plain from 1992 to 2001 (Larned, Stehn and Platte, 2003; Larned et al., 2001): 
although prebreeding counts at Pomt Barrow suggest a decline in the eiders entering the Beaufort Sea as noted 
above Suydam et al. 1997). Higher density areas are observed broadly southeast of Peard Bay and southwest of 
Admuraity Bay in mid-June (Map 43) (Larned, Stehn, and Platte, 2003). Later in June however, densities appear 
lower (or higher density areas more constricted) in the same areas, and higher cast of Atgasuk and southeast of 
Barrow. Peard bay, and Wainwright (Malick, Platte and Sichn, 2003, aerial survey data; Ritchie and King, 2002). 
when most individuals are cryptically-patterned females. Derksen, Rothe, and Eldridge (1981) report that the 
preferred nesting habitat at Storkersen Point dunng nesting in June was shallow -Arctophila wetland, with 
deep-Arctophila chosen half as often. Nesting occurs from mid-June to late July (Table I11-08). Males remain with 
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the females for just a few days after the eggs are laid. Brood rearing takes place primarily in deep-Arctophila 
lakes, with some use of deep-open lakes and beaded streams. Females move their young extensively between 
water bodies. Males and females stage for two-three weeks in the Beaufort Sea before migrating to molting areas 
in the Bering Sea in August. Staging areas are in Elson Lagoon/Dease Inlet in the Beaufort Sea and from Peard 
Bay and south in the Chukchi Sea (Dickson, Suydam, and Balogh. 2000; Dickson, Balogh, and Hanlan, 2001). 
One male molting area is south of Icy Cape in Kasegaluk Lagoon. Males depart in mid-July, females in late 
July-early August. 


4) Common Eider 


Common eiders nest in loose aggregations or small colonies on barrier islands and a few coastal areas of the 
Beaufort and Chukchi Seas (Map 44). Breeding-pair or cider aerial surveys flown annually by FWS do not detect 
many common eiders because these surveys do not include offshore barrier islands. During breeding-pair surveys 
on the ACP, numbers of common eiders have exceeded 1.000 individuals (1,956) just once (Mallek, Platte, and 
Stehn, 2003). Nearshore surveys along the Beaufort and Chukchi shorelines and barrier islands in 2002 (Dau and 
Anderson, 2002) recorded 1,524 common eiders from Icy Cape north to Point Barrow and east to Smith Bay; 
however, the average occupancy of this area is much lower (Table II1-07). In the Peard Bay area, 279 eiders were 
counted, and survey segments north of Icy Cape adjacent to the Planning Area contained 26 to 183 birds. Arrival 
in the area is in late May/early June, and nesting begins in mid to late June. Eiders select nest sites on sand a7.d 
gravel islands where driftwood and E/ymus grass is most dense (Johnson, Herter and Bradstreet, 1987). Brood 
rearing takes place in nearshore coastal habitats or on lakes. A westward molt migration of males takes place in 
late June and early July; a majority of these birds migrate within 50 km of the coast (Bartels, 1973). Females and 
young from across the Arctic migrate westward through the Beaufort Sea in late August and early September. 
Substantial numbers stage in coastal lagoons, including Kasegaluk Lagoon in the Chukchi Sea, from late July to 
September (Johnson et al., 1993). 


(2) Shorebirds 


High-density shorebird areas are scattered throughout most of the Planning Area, especially in the northern 
section (Map 36). Shorebirds, together with the most abundant passerine species (see Sec. (3) below), are 
expected to numerically dominate Planning Area bird communities. Overall shorebird densities vary considerably 
between sites and years, estimates of the larger species ranging from about 20 to 185 birds/km? . Based on 
observations near Barrow, 13 shorebird species could be expected to breed in the Planning Area, three species 
(pectoral sandpiper, dunlin, and red phalarope) in substantial abundance (Table II1-09), although the dunlin 
appears to have declined throughout northern Alaska since the 1970's (Troy, 2000). At the opposite extreme. 
several species--such as the buff-breasted sandpiper--have relatively small ACP and total populations (estimated 
15,000 to 20,000; Brown et al., 2001). Degradation and/or loss of migration and winter habitats are suspected of 
causing population decreases in recent years (Lanctot and Laredo 1994). 


Shorebirds arrive at ACP nesting areas from late May to early June, and nesting occurs in June and July. In most 
species, female and male share incubation duties after the clutch is laid, although the male contribution may vary 
considerably among species. Likewise, both sexes care for the young in most species, with varying constribution 
by the male and female. In pectoral and buff-breasted sandpipers. the female alone incubates and cares for the 
young. and only male phalaropes incubate and attend the young. Among the various species, departure for 
wintering areas occurs on a variable schedule. In general, for species where both parents attend the young until 
fledging. adults depart from mid-July to mid-August, and juveniles depart from early August to arly September. 
In species where only the male attends the young (phalaropes). females depart from late June to late July, males 
from late July to August. and juveniles from late August to September. Where only the female attends (pectoral 
and buff-breasted sandpipers). males depart late June to July, females from late July to early August, and 
juveniles from late August to early September. 
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Seasonal habitat use within the shorebird group is variable, but there is a marked general post-breeding movement 
by many species from tundra habitats occupied for nesting to marine littoral zone, saltmarsh, and barrier-isiand 
habitats for staging in late summer and migration into early September (Andres, 1994; Connors, Connors, and 
Smith, 1981; Rothe et al., 1983; Smith and Connors, 1993; Troy, 2000). For some species, this may result in rapid 
post-breeding population increases in these habitats. Connors, Myers, and Pitelka (1979) identified several habitat 
use patterns, including (1) use of tundra for breeding and post-breeding (adults and juveniles) activities by 
golden-plovers and pectoral sandpipers; (2) use of tundra for breeding and use of tundra and littoral habitat types 
during the post-breeding period (adults and juveniles) by such species as dunlin and long-dilled dowitcher; (3) use 
of tundra and littoral habitat types for breeding (nesting on tundra and foraging in littoral habitats) and 
post-breeding periods, by species such as semipalmated and Baird's sandpipers; and (4) those species with 
pronounced age-sex differences in timing and habitat use, such as that seen in phalaropes. All species studied by 
these authors occupied tundra in substantial numbers from late May/early June until early September, but by early 
August a marked movement from tundra to marine littoral habitats is under way which lasts until 
early/mid-September. Shorelines of coastal lagoons in the Beaufort and Chukchi Seas, particularly Kasegaluk 
Lagoon, are used by substantial numbers of shorebirds in August and September (Johnson et al., 1992). 


(a) Plovers 


Plovers nest on drier upland sites than most other shorebirds (Johnson and Herter, 1989). Their presence in the 
Northwest NPR-A Planning Area ranges from 1.3 to 6.3 birds/km? (Table II1-09) (Derksen, Rothe, and Eldridge, 
1981). Eggs are laid through mid-June and hatch in late June through mid-July (Parmalee, Stephens, and Schmidt, 
1967). Young are led to moist or wet tundra habitats soon after hatching (Johnson aad Connors, 1996). Adults 
leave the young and gather into flocks before fall migration; most have departed by mid-August. The 
post-fledging young gather into flocks and remain in the Planning Area until late August or early September. 


(b) Sandpipers and Phalaropes 


Densities of the most common breeders observed by Derksen, Rothe, and Eldridge (1981) at the Meade River 
delta and on one inland site in the Planning Area (Table I11-09) were: semipalmated sandpiper (6.9 to 7.0 
birds/km*), pectoral sandpiper (22.9 to 24.1 birds/km?), red-necked phalarope (4.2 to 9.7 birds/km?), dunlin (0.5 to 
21.1 birds/km?), and red phalarope (4.0 to 20.6 birds/km?). 


Although most species have been recorded nesting in habitats ranging from dry to wet tundra, those such as the 
semipalmated sandpiper appear to prefer moist or wet tundra foraging habitat (e.g.. shorelines of shallow-Carex 
ponds) adjacent to a nest site on well-drained ridges (Troy, 1988). Egg laying in this species begins in early June, 
with peak hatching typically in mid-July (Norton, 1973; Gratto and Cooke, 1987; Gratto-Trevor, 1992). Females 
desert the brood within two weeks and males leave them about a week later (Gratto-Trevor, 1991). After flocking 
in tundra pond and littoral habitats, adults initiate southward migration in mid-July with maximum departure in 
late July to mid-August (Gratto-Trevor, 1992). Juveniles gather in large flocks on inland wetland areas and along 
marine beaches and salt marshes before peak departure in August (Connors, Myers, and Pitelka, 1979). Thus, 
there is a buildup of adult semipalmated sandpiper migrants in coastal habitats in late July, followed by a sharp 
peak of migrating juveniles in early August. 


Phalaropes prefer wet marshy areas for nesting, with access to open water, where they typically forage. Egg 
laying occurs from the second week in June to early July. Females gather in flocks on tundra ponds in late June 
and early July after egg laying while the males incubate the eggs and care for the young after hatching. All 
age-sex classes stage in large groups on NPR-A lagoons. During migration, a succession of females, males, and 
juveniles depart from mid-July to early September (Gilliam and Lent, 1982). Adult females depart beginning in 
mid-July, and males gather in shoreline habitats prior to departing in early to mid-August after the young have 
fledged. Juveniles move to shore habitats in large numbers from early August to early September when they 
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depart. 


(3) Passerines 


Of the 10 tc i2 passerine species expected to occur regularly in the Planning Area, 6 (including Lapland longspur, 
savannah sparrow, redpoll, snow bunting, yellow wagtail, and American tree sparrow) may be common to 
abundant breeders. Overall abundance of the widespread Lapland longspur often is greater than that of all other 
species combined (Derksen, Rothe, and Eldridge, 1981; Johnson and Herter, 1989). The common raven, though 
not abundant, is the only resident species in this group; all others are migrants. Passerine species richness is 
highest in riverine and upland shrub habitats (Cade, Kessel, and Schaller, 1958; White and Cade, 1971). For most 
species occurring in the area, tall shrub habitat, in particular, is important for nesting, foraging, and escaping from 
predators. 


Derksen, Rothe, and Eldridge (1981) reported Lapland longspur breeding densities ranging from 24.1/km? to 
42.3/km? (Table II1-07) at study sites in the Planning Area. Longspurs typically arrive in mid-May (North, 
Schwerin, and Hiemenz, 1984). Nesting begins in early June, with nests constructed on tussock-heath tundra or 
polygon mage. Hatching occurs in middle to late June. Flocks of post-breeding longspurs begin forming in late 
July and gradually depart from the Beaufort Sea area by the end of August or early September (Martin and 
Moiteret, 1981). 


(4) Raptors 


The Colville River and adjacent wet)ands provide the most important raptor-nesting habitat on the ACP with large 
proportions of several Alaskan species populations occupying bluffs and cliffs along its shoreline. Only the 
southeast portion of the Planning Area lies adjacent to this river. The arctic peregrine falcon, gyrtaicon, and 
rough-legged hawk are regular breeders on cliffs along this and other rivers in the Planning Area. Merlins also 
nest in small numbers along larger rivers in the southern Planning Area. The golden eagle occurs regularly in the 
Planning Area. The snowy owl, short-eared owl, and northern harrier are widely dispersed and nest irregularly in 
the Planning Area (Ritchie and King, 2002). 


(a) Arctic Peregrine Falcon 


The arctic peregrine falcon world population is estimated at a few thousand pairs and probably increasing (Swem, 
1997, pers. comm.). This species was removed from ESA threatened status in 1999. There are an estimated 260 
pairs in Alaska (Swem, 2002, pers. comm.)}. About half of these nest in the NPR-A. Ritchie and Wildman (2000a) 
observed 67 adult pairs or single birds during aerial surveys in the NPR-A in 1999; 63 individuals were seen in 
the Northwest NPR-A. Nest sites were most numerous along several meandering rivers in an east-west band north 
of the Colville River (Map 45), including the upper Ikpikpuk River along the eastern boundary of the Planning 
Area (Ritchie and Wildman, 2000a; Swem, 1996; Swem, 1997, pers. comm.). This species has increased in 
numbers in the NPR-A; however, productivity along the Colville River apparently has declined recently (Ted 
Swem, 2002, pers. comm., cited in Audubon Alaska, 2002). Arctic peregrine falcons are in Alaska from about 
mid-April to mid-September. Nesting begins in mid-May on the Arctic Slope, and the young fledge from the end 
of July to mid-August (USDOI, FWS, 1982). Immature peregrines use coastal habitats in some areas from late 
August through mid-September (Johnson and Herter, 1989). 


(b) Gyrfaicon 
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The gyrfalcon is a common resident of the northern foothills and mountainous areas of the Arctic Slope but is 
relatively uncommon on the coastal plain. Ritchie and Wildman (2000a) observed five sites with birds in the 
Northwest NPR-A (Map 45), though numbers fluctuate considerably between years. Most of the 41 nest sites 
observed by Ritchie and Wildman (2000a) were outside the Planning Area. Gyrfalcons initiate nesting in early 
spring and brood-rearing occurs from May to mid-August (Swem, 1997, pers. comm.). Gyrfalcons are 
non-migratory if their prey remains abundant throughout the winter. 


(c) Rough-Legged Hawk 


Rough-legged hawks are most abundant and successful breeders in years when their prey (microtine rodents) is 
abundant. Rough-legs arrive at their northern breeding grounds by early May, and remain there until late 
September. Swem (1997, pers. comm.) estimated that 300 to 500 pairs might nest in the NPR-A in some yeurs 
(Table I11-07), with many pairs nesting along the Colville River (24 in 1999). As many as 35 pairs may nest 
upriver along the Etivluk River (14 sites on the Etiviuk in 1999), and 5 to 10 pairs probably nest along each of the 
Colville River tributaries (Ritchie, 1979). Ritchie and Wiidman (2000a) observed many of these hawks in 
NPR-A; 17 of 109 occurred in the Northwest NPR-A Planning Area (Map 45). 


(d) Other Raptors 


Golden eagles primarily visit the foothills of the Brooks Range and coastal plain, but breed regularly only in the 
mounta’~.s (Johnson and Herter, 1989). They may breed occasionally in the NPR-A. Ritchie and Wildman (2000a) 
observed three pairs in the Northwest NPR-A Planning Area. One nest was found along the Colville River close 
to or within the Northeast NPR-A Planning Area boundary in 1997 (Swem, 1997, pers. comm.). However, most 
are outside the Northwest NPR-A Planning Area. Juvenile golden eagles have been tracked from Denali Park and 
Preserve to the NPR-A using satellite telemetry. One spent over two months in northwestern NPR-A (Mcintyre, 
unpublished data, 2003). Two others spent less than a month in southern NPR-A. 


Ground-nesting species that occur in the Planning Area include snowy and short-eared owls, northern harrier, and 
merlin (Swem, 1997). Snowy owls are common residents in the Beaufort Sea area, breeding occasionally in 
coastal areas east of Barrow (Johnson and Herter, 1989). The short-eared owl also is an occasional breeder, like 
snowy owls and other raptors, the short-eared owl is most common in areas and years when microtine rodent 
numbers are high (Martin, 1997, pers. comm.). Northern harriers occasionally breed in the northern foothills of 
the Brooks Range and merlins occasionally nest in the NPR-A (Swem, 1997, pers. comm. ). 


(5) Seabirds 


Seabirds occurring in or adjacent to the Planning Area include three jaeger species, glaucous gull, Sabine's gull 
(Map 46), Ross's gull, arctic tern, and black guillemot. Glaucous gulls and parasitic jaegers prey on the eggs and 
the young of other bird species. Glaucous gulls are widespread with low density on the coastal plain. However, 
they nest in higher densities along the coast and in colonies on barrier islands and river deltas. Large 
concentrations ©. several hundred birds often gather at landfiil sites. Jaegers nest on the tundra, generally nesting 
more abundantly in areas and years of microtine rodent abundance. From late September to early-October, most 
of the world population of Ross's gull (4,500 to 16,000 individuals) migrates eastward from the Russian Chukchi 
Sea, occupying shoreline habitats from Wainwright to Point Barrow and eastward to the Plover Islands, with 
highest densities from Point Barrow to Tangent Point (Divoky et al., 1988). These birds, probably foraging on 
zooplankton concentrations, make a return westward migration to the Chukchi Sea ending in mid-October. 
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A black guillemot colony (several hundred individuals) is located on Cooper Island in the Plover Islands off Point 
Barrow (Divoky, 1984; Divoky, Watson, and Bartonek, 1974). Guillemots forage near colonies from June to early 
September when the chicks fledge. Guillemots winter in Beaufort Sea leads. 


(6) Ptarmigan 


Derksen, Rothe, and Eldridge (1981!) found the density of willow ptarmigan to range from 0.1 on the Meade River 
delta to 1.1 bird/km? at Singiluk. Typical habitat is upland heath-tussock tundra. Onset of breeding is middle to 
late May (Martin and Moitoret, 1981), followed by hatch in late June. The young develop quickly. becoming 
independent by late August or early September (Cramp and Simmons, 1980). 


5. Mammals 


a. Terrestrial Mammals 


Among the terrestrial mammals in the Northwest NPR-A Planning Area, the species that could be most affected 
by development are the barren-ground caribou, musk ox, moose, grizzly bear, wolf, wolverine, arctic fox, and red 
fox. Other species such as the arctic ground squirrel and lemming are less likely to be impacted by development. 


(1) Caribou (Rangifer tarandus) 


The Western Arctic herd (WAH) and Teshekpuk Lake herd (TLH) use habitats adjacent to and within the 
Planning Area (Map 47and Map 54). Scatter plots for WAH and TLH satellite collars show that caribou from 
these herds are relatively discreet on the North Slope during summer, although they frequently mix on winter 
range in the central Brooks Range (Dau, In press). The Central Arctic herd (CAH) uses habitats to the east of the 
NPR-A (Map 47). While the CAH does not use the Planning Area, there is the potential that off-site facilities, 
such as pipelines, could be constructed in habitats used by this herd. 


(a) Population Status and Range 


In the early 1970's, the WAH population was estimated at 243,000 animals. By 1976, it had declined to an 
estimated 75,000 animals. From 1976 to 1990, the herd grew by about 13 percent annually. From 1990 to 1996 
the population remained relatively stable, with a 2 percent growth rate (Dau, 1999a). Census data indicates that 
the herd may have peaked in 1996 at 463,000 caribou: a 1999 photocensus resulted in a population estimate of 
430,000 caribou, an apparent decline of 2 percent annually since 1996 (Dau, In press). However, Dau (In press) 
speculates that the 1999 estimate is conservative and the population may have remained stable for the past decade. 
The WAH ranges over about 140,000 mi? in northwestern Alaska, from the Chukchi coast east to the Colville 
River, and from the Beaufort Sea coast south to the Kobuk River. In winter, the range extends as far south as the 
Seward Peninsula and Nulato Hills, and as far east as the Sagavanirktok River north of the Brooks Range and the 
Koyukuk River south of the Brooks Range (Map 47). 
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The TLH population was estimated at 11,800 in 1984; 16,600 in 1988; and 27.700 in 1993; yielding average 
annual increases of 7.1 percent from 1984 tol 988 and a 14 percent average annual increase from 1989 to 1993 
(Carroll, 1999). While the 1995 census shows an apparent decline to 25,000 animals, possibly because of the 
previous severe winter (Prichard, Murphy, and Smith, 2001), a 1999 photocensus produced a population estimate 
of 28,600 caribou (Carroll, In press). Overall, the herd’s population has remained relatively stable since 1993. The 
TLH is found primarily within the NPR-A, although seasonal ranges of some animals extend east to the Dalton 
Highway and south to the Seward Peninsula (Prichard. Murphy. and Smith, 2001). In 1990, a cooperative 
satellite-tracking project evaluated annual movements, seasonal ranges, and habitat use by the TLH caribou. 
Results of this study indicate that the herd is more widely distributed with more variable movements than 
previously thought (Prichard, Murphy, and Smith, 2001). 


The CAH was estimated to number 23,000 in 1992, but declined to about 18,100 animals in 1995 (Lenart, 1999a). 
Photocensuses conducted in 1997 and 2000 resulted in population estimates of 19,700 and 27,100 caribou, 
respectively (Lenart, In press). The 2002 population estimate for the herd is 31.857 caribou (Pers. comm. 
ADF&G). The CAH range extends from the Colville River east to the Canning River and from the Beaufort coast 
south into the Brooks Range (Lenart, 1999a). 


(b) Migration 


To take advantage of seasonally available forage, caribou migrate between their calving areas and summer and 
winter ranges. If movements are greatly restricted, caribou are more likely to over-graze their habitat, possibly 
leading to a population decline. Caribou diets shift seasonally and depend upon the availability of forage within 
seasonal ranges. In general, the winter diet of caribou consists predominantly of lichens, with a shift to vascular 
plants during the spring (Thompson and McCourt, 1981). Composition of plant fragments in caribou fecal pellets 
collected in the winter range of the WAH averaged 83 percent lichen (Jandt, Meyers, and Cole, 2003). However, 
when TLH caribou winter near Teshekpuk Lake, where relatively few lichens are present, they likely consume 
more sedges and vascular plants than is typical of the WAH caribou wintering in lichen-rich ranges south of the 
Brooks Range. 


(c) Calving Grounds 


Calving takes place in the spring, generally from late May to late June (Hemming, 1971). Calving areas for the 
WAH, CAH, and TLH are shown on Map 47 and Map 48. Calving grounds may shift gradually over years or 
change abruptly because of environmental conditions, so the areas shown in these figures may not fully represent 
future concentrated calving areas. Since the mid- 1970's, the WAH primary calving area has been in the Utukok 
Hills, south and west of the Planning Area (Dau, In press). However, since the late 1980's calving appears to be 
more dispersed and not confined to the Utukok Hills. For example, in 1997 many cows calved in or north of the 
Meade River drainage (Dau, 1999a). The central TLH calving area has been located generally on the east side of 
Teshekpuk Lake and near Cape Halkett, adjacent to Harrison Bay. According to Prichard, Murphy. and Smith 
(2001), the primary calving area from 1990 to 1999 was southeast, and to a lesser extent, northeast of Teshekpuk 
Lake. Caribou were reported to calve south and west of the lake before 1978 (Davis and Valkenburg, 1978). 
During calving, the CAH caribou are found on the coastal plain between the Colville and Canning rivers. In the 
1980's, calving was relatively common in the Kuparuk oil field. The proportion of CAH calving southwest of the 
Kuparuk oil field appears to have been higher in the 1990's than in the 1980's (Lenart, In press). 


Spring migration of parturient female caribou from the overwintering areas to the calving grounds occurs in April 
and May. Often the most direct routes are used; however, certain routes may be used during calving migrations 
because they tend to be snow-free or snow-shallow corridors (Lent, 1980). Bulls and non-parturient females 
generally migrate later, with some remaining on winter ranges until June. Severe weather and deep snow can 
delay spring migration, with some calving en route. This occurred with the WAH in 2000, when approximately 22 
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percent of the radio-collared cows with calves were observed south of the Brooks Range (Dau, In press). Cows 


calving en route usually proceed to their traditional calving grounds (Hemming, 1971), although calf survival may 
iminish, 


Spring migration to traditional calving grounds consistently provides high nutritional forage to lactating females 
during calving and nursing periods, which is critical for the growth and survival of newborn calves. Eriophorum 
buds (tussock cotton grass) appear to be very important in the diet of lactating caribou cows during the calving 
season (Thompson and McCourt, 1981; Eastland, Bowyer, and Fancy, 1989), while orthophyll shrubs (especially 
willows) are the predominant forage during the post-calving period (Thompson and McCourt, 1981). The 
availability of high quality and high quantity desired forage species--which apparently depends on 

and snow cover--probably affects specific calving locations and calving success. Kellyhouse (2001) looked at 
habitat selection by the WAH and TLH based upon rates of increase in green plant biomass. She found that the 
WAH selected habitats with high relative green plant biomass (quantity) during calving and at peak lactation, 
while the TLH selected habitats with high quality forage. 


The evolutionary significance of the calving grounds may relate directly to the avoidance of predation on caribou 
calves, particularly by wolves (Bergerud, 1974, 1987). Caribou calves are very vulnerable to wolf predation, as 
indicated by the documented account of surplus predation by wolves on newborn calves (Miller, Gunn, and 
Broughton, 1985). By migrating north of the tree line, caribou leave the range of the wolf packs, since wolves 
generally remain on the caribou winter range, or in the foothills, or along the tree line during the wolf-pupping 
season (Heard and Williams, 1991; Bergerud, 1987). By calving on the open tundra, the cow caribou also avoid 
ambush by predators. Snow-free tundra also helps camouflage the newborn calf from other predators, such as 
golden eagles (Bergerud, 1987). Sequential spring migration, first by cows and later by bulls and the rest of the 
herd, is believed to be a strategy for optimizing the quality of forage as it becomes available from snowmelt on 
the arctic tundra (Whitten and Cameron, 1980). The earlier migration of parturient cow caribou to the calving 
grounds also could reduce forage competition with the rest of the herd during the calving season. Russell, Marteli, 
and Nixon (1993) found that staggered migration allowed both parturient females and bulls to maximize body 
weight by late June. 


During calving and post-calving periods, cow/calf groups are most sensitive to human disturbance. Many 
cow/calf groups join to form increasingly larger groups, foraging primarily on the emerging buds and leaves of 
willow shrubs and dwarf birch (Thompson and McCourt, 1981). In the post-calving period (July through August) 
caribou attain their highest degree of aggregation. Members of the WAH may be found in continuous herds of 
more than tens of thousands, and portions of the WAH may be found throughout their summer range. 


(d) Summer Distribution and Insect-Relief Areas 


Insect-relief areas become important during the late June to mid-August insect season (Map 91) (Lawhead, 1997). 
Insect harassment reduces foraging efficiency and increases physiological stress (Reimers, 1980). Caribou use 
various coastal and upland habitats for relief from insects, including areas such as sandbars, spits, river deltas, 
some barrier islands, mountain foothills, snow patches, and sand dunes where stiff breezes prevent insects from 
concentrating. Summer is also the time when caribou cows must concentrate on foraging to meet the energy 
demands of lactation and still gain enough weight to enable conception in the fall. In early July, the TLH caribou 
generally aggregate to the north and west of Teshekpuk Lake for insect relief (Prichard, Murphy, and Smith, 
2001) (Map 50). In late July, caribou spread out to the east and west of the Lake and move farther inland (Map 
49). Some small groups gather in other cool, windy areas, such as the Pik Dunes about 30 km south of Teshekpuk 
Lake (Hemming, 1971; Philo, Carroll, and Yokel, 1993). Caribou aggregations move frequently from insect-relief 
areas along the arctic coast (WAH, CAH, and especially the TLH) and in the mountain foothills (some 
aggregations of the WAH), to and from green foraging areas. For many years.the WAH has exhibited a consistent 
pattern of movement during the summer (ADF&G comments on Draft LAP/EIS). After calving in the Utukok 
Uplands, the herd moves west into the Lisburn Hills (west of the Planning Area). During the height of the insect 
season (early July), 80 to 90 percent of the herd forms into large aggregations in the western DeLong Mountains 





il-72 / N DESCRIPTION OF THE AFFECTED ENVIRONMENT 











Final Integrated Activity Plan/Environmental Impact Statement, 2003 





and western North Slope (south of the Pianning Area). During late July through early August, they move rapidly 
back east toward Howard and Anaktuvuk Pass (south of the Planning Area) and then disperse north and west onto 


the North Slope and the Planning Area dunng late August and early Septerrber 


(e) Winter Range Use and Distribution 


Caribou of the WAH generally reach their winter ranges in carly to late November and remain on the range 
through March (Hemming, 1971). Since the mid-1970's, the primary winter range of the WAH has been south of 
the Brooks Range along the northern fringe of the boreal forest (Map 47). During winters of heavy snowfall or 
severe ice crusting, caribou may overwinter within the mountains or on the Arctic Slope (Hemming, 1971). Even 
during normal winters, some caribou of the WAH overwinter on the ACP. Before the mid- 1970's, a substantial 
portion of the WAH wintered north of the Brooks Range, or near Wiseman and Anaktuvuk Pass (as cited in Dau, 
In press). In many years since the mid- 1980's, up to 30,000 caribou have wintered in the Wainwright-Atgasuk- 
Umiat area (ADF&G 2003 comments on Draft [AP/EIS). 


The TLH was believed to reside year-round in the Teshekpuk Lake area (Davis, Valkenburg, and Boertje, 1982); 
however, satellite collar data from TLH caribou indicate that some animals travel south to the Seward Peninsula 
(Carroll, In press). Fixed kernel analysis identified two high-use winter areas for the TLH, one near Atqasuk and 
the other southeast of Teshekpuk Lake (Prichard, Murphy, and Smith, 2001) (Map 54). Low-use wintering areas 
include Anaktuvuk Pass, Kobuk, Point Hope, Noatak, and the eastern Seward Peninsula. 


In early fall, the CAH moves from the coastal area toward the foothills of the Brooks Range to areas around 
Toolik Lake, Galbraith Lake, Accomplishment Creek, Ivishak River, and the upper Sagavanirktok River (Lenart, 
In press). Some animals migrate to the south side of the Brooks Range (Map 47). There is occasional mixing of 
the CAH with the WAH during fall and winter (Lenart, 1999a). The CAH also probably mixes with the TLH 
during late summer, fall, and winter (Lenart, In press). 


The movement and distribution of caribou over the winter ranges reflect their need to avoid predators and to 
protect themselves from wind and snow conditions (snow depth and density) that greatly influence the availability 
of winter forage (Henshaw, 1968; Bergerud, 1974; Bergerud and Elliot, 1986). The number of caribou using a 
particular portion of the winter range varies greatly from year to year. Distribution of preferred winter forage 
(particularly lichens), weather conditions, and predation pressure affect winter distribution and movements (Roby, 
1980; Miller, 1974; Bergerud, 1974). 


(2) Muskoxen (Ovibos moschatus) 


Indigenous populations of muskoxen were exterminated in northern Alaska in the 1800's (Smith, 1989). 
Muskoxen were reintroduced east of the NPR-A on the ANWR in 1969 and in the Kavik River area, between 
Prudhoe Bay and ANWR, in 1970. They were reintroduced west of the NPR-A near Cape Thompson in 1970 and 
1977 (Smith, 1989). The eastern reintroductions established the ANWR population, which grew rapidly and 
expanded east and west of ANWR (Reynolds, 1998). This population is gradually expanding west into the 
NPR-A. In 1999, 96 muskoxen were observed in the western part of Game Management Unit (GMU) 26B (Map 
53), between the Colville River and the Dalton Highway (Lenart, 1999b). In 2001, several breeding groups were 
found in the eastern part of GMU 26A (Map 53), along the Colville River and Fish Creek. These are the known 
breeding groups nearest the Planning Area (Carroll, 2002, pers. comm.). The Cape Thompson population ranges 
from the mouth of the Noatak River to Cape Lisburne within about 20 mi of the coast. It has grown at about 8 
percent annually since 1970. The most recent census counted 374 muskoxen in this area (Dau, 1999b). A 
transitory number of lone bulls probably frequents the Planning Area, coming primarily from populations 
breeding east of the Planning Area. In addition, animals from the Cape Lisburne area may occasionally wander 
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into the western part of NPR-A (Carroll, 2002, pers. comm.). The most important habitats for muskoxen ia the 
Colville River deha are riparian, upland shrub, and moist sedge-shrub meadows (Johnson et al.. 1996). The best 
potential habitat for muskoxen in the Planning Area is shown on Map 55. 


(3) Moose (Ailces aices) 


Moose have been documented on the North Slope since the 1800's and breeding populations have been reported 
on the western North Slope since the 1920's (Coady, 1980). The Alaska Department of Fish and Game (ADF&G) 
GMU 26A covers the western North Slope, including the NPR-A (Map 53). Complete surveys of all major 

if in GMU 26A were completed in 1970, 1977, 1984, 1991 and 1995 showing counts of 1,219, 1,258, 
1,447, 1,535, and 757 moose, respectively. Between 1970 and 1991. the population increased slowly. Between 
1991 and 1995 however. the population declined by about 50 percent with trend counts indicating a further sharp 
decline in 1996. Trend counts indicate that the population decline began in 1992/1993 and continued until 1996 
(Carroll, 2000a). Natural mortality appears to have been the major cause of the population decline. Fall surveys in 
1993-1995 indicated low calf survival while spring trend counts from 1993 to 1997 indicated high adult mortality. 
The decline was probably the result of a combination of several factors including poor nutrition, disease, high 
predator populations, weather, and hunting pressure (Carroll, 1998a). The population began to increase in 1997 
with improved calf survival, and continued to increase from 1998 through 2000, with an apparent population 


increase of 2) percent annually during that period (Carroll, 2000a). 


Moose disperse widely during the summer, ranging from the foothills of the Brooks Range north to the coast. In 
the fall, animals move to riparian corridors along the large river systems (Map 55). During the winter months. 
most moose are found in the inland reaches of the Colville River drainage (Carroll, 2000a). The primary moose 
habitat along these drainages is mparian flood plain. The plain’s tall shrubs are the predominant and preferred 
species for browsing by moose (Mould, 1979). 


(4) Grizzly Bear (Ursus arctos) 


According to Carroll (1998b), the grizzly bear population on the western North Slope was considered stable or 
slowly increasing in 1998. Densities were highest in the foothills of the Brooks Range and lowest in the northern 
portion of the NPR-A. There were an estimated 900 to 1,120 bears in GMU 26A (Map 53). Of this number, 
ADF&G estimated that 400 bears were in the western part of GMU 26A and 500-720 bears were in the eastern 
part of the subunit. 


In 1992, a mark-recapture study was done in the Utukok and Kokolik drainages using radio-collared bears as the 
“marked” animals. The density was estimated at 7.7 bears/100 mi? (Machida, 1994). In 1998, bear densities were 
estimated for broad habitat zones in GMU 26A using subjective comparisons to areas of the North Slope with 
known bear densities (Map 109). Densities were estimated at 0.5 to 2 bears/i 000 km? on the coastal plain, 10 to 
30 bears/1 000 km? in the foothills, and 10 to 20 bears/1,000 km? in the mountains (Carroll, 1998b). The number 
of grizzly bears using the Prudhoe Bay and Kuparuk oil fields cast of the NPR-A has increased in recent years, 27 
bears were captured and marked by ADF&G in studies of bear use of the oil fields (Shideler and Hechtel, 1995). 
These bears have very large home ranges (2,600 to 5,200 km’) and travel as many as SO km/day (Shideler and 
Hechtel, 1995). On the North Slope, grizzly dens occur in pingos, banks of rivers and lakes, sand dunes, and steep 
guilies in uplands (Harding, 1976; Shideler and Hechtel, 1995). For at least part of the year, brown bears use 
some areas in GMU 26A--particularly east-west oriented ndges--more heavily than the surrounding area. 
According to Carroll (1998b), these areas should be considered important habitat and be given special protection. 


Grizzly bears are opportunistic, omnivores whose food sources vary by region, season, and year. Bears prey on 
ungulates and scavenge their carcasses. When caribou are calving. some bears may specifically select for caribou 
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calves. For these bears, caribou calves are an important carly season food. 


(5) Wolf (Canis lupus) 


Following the prohibition of aerial wolf hunting (1970) and land-and-shoot hunting (1982), wolf populations have 
increased in the Brooks Range (Carroll, 1994). Wolves are less abundant on the coastal plain because of the 
seasonal scarcity of caribou, peniodic outbreaks of rabies, and hunting pressure (Carroll, 2000b). Although the 
wolf population of the GMU 26A (Map 53) has not been determined since 1982, more recent sample surveys 
(1993) estimate the population at 240 to 390 wolves in 32 to 53 packs (Carroll, 2000b). The highest abundance of 
wolves within the NPR-A occurs generally along the Colville River. Densities in this area were estimated at about 
4.1 wolves/1,000 km? in 1994. By 1998. the population had apparently declined to about 1.6 wolves per/1 000 
km? This decline can likely be attributed to a decreased prey base, as the GMU 26A moose population declined 
by 75 percent between 1992 and 1996 (Carroll, 2000b). Even lower densities are expected to occur on the coastal 
plain, as wolves tend to prefer upland and mountain habitats where they can find alternate prey species and better 
denning habitat. Wolf distribution and density within the Planning Area are not shown on a map because 
sufficient data is not available. Wolves are carnivores, and in most of Alaska moose and/or caribou are their 
primary food. During the summer, small mammals and occasionally birds and fish supplement their dict. 


(6) Wolverine (Gulo gulo) 


Wolverines occur throughout the North Slope, but are more common in the Brooks Range and foothills (Map 53 
and Map 55). Wolverines require large territories and have a relatively low reproductive rate (Reardon, 1981). A 
minimum wolverine population for the western North Slope (GMU 26A) was estimated at more than 820 animals, 
based on a density of one wolverine/S4 mi? (Carroll, 1995). Wolverines use tussock meadows, riparian willow, 
and alpine tundra as major habitats (USDOI, BLM, 1978a). Wolverines are omnivorous (Reardon, 1981) and prey 
upon and scavenge for caribou. They are found in association with caribou calving and post-calving areas. 
Stomach contents of wolverines harvested in the northern NPR-A have consisted primarily of caribou (USDOI, 
BLM, 1978b). Locations of wolverine sightings in the NPR-A are shown on Map 55. Because its fur is used in 
Native parkas, the wolverine is important as a subsistence species (Reardon, 1981; Carroll, 1995). 


(7) Arctic Fox (Alopex lagopus) 


With the decline of the value of white fox pelts and their reduced harvest rates since 1929 (Chesemore, 1967), the 
arctic fox population on the North Slope has probably increased. Peak fox populations are associated with 
abundant lemming populations, their primary prey. Other food sources include ringed seal pups and the carcasses 
of other marine mammals and caribou, which are important throughout the year (Chesemore, 1967; Hammill and 
Smith, 1991). Tundra-nesting birds form a large part of their diet during the summer (Chesemore, 1967; Fay and 
Folimann, 1982; Quinlan and Lehnhausen, 1982; Raveling. 1989). The availability of winter food sources has a 
direct impact on fox abundance and productivity (Angerbjorn et al., 1991). Arctic foxes in the Prudhoe Bay oil 
field area readily use development sites for feeding. resting. and denning, and their densities are greater in the oil 
fields than in surrounding undeveloped areas (Eberhardt et al.. 1982; Burgess et al., 1993). Arctic foxes are 
particularly subject to rabies. Their populations tend to fluctuate with the occurrence of the disease and with 
changes in food availability. No quantitative population information is available for arctic foxes in GMU 26A 
(Map 53). In general, arctic foxes are abundant on the coastal plain. Local hunters and trappers harvest arctic 
foxes; but, since there is no sealing requirement, harvest information is not collected (Carroll, 1995). 


(8) Red Fox (Vulpes vulpes) . 
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The red fox is found throughout Alaska but is more abundant in the interior than in coastal areas (Reardon, 1981). 
It is present in tundra regions, which it shares with the arctic fox. The red fox is dominant wherever the ranges of 
the two species overlap. In these areas, red foxes have been observed digging arctic foxes from their dens and 
killing them (Jennings, 1994). Red foxes are omnivorous, eating a variety of items including insects, small 
mammals, birds, eggs, bernes, and carnon (Reardon, 1981). No quantitative population information is available 
for red foxes in GMU 26A (Map 53), although they are fairly abundant in the interior portions of the unit. Local 
hunters and trappers harvest red fox, however harvest information is not collected (Carroll, 1995). 


(9) Other Small Mammals 


Other small mammals found in the Planning Area include ground squirrels, hares, lemmings, voles, and shrews. 
Arctic ground squirrels (Spermophilus parryii) are widely distributed in both arctic and alpine tundra habitats 
where they feed on seeds, mushrooms, and berries. They dig dens in areas with well-drained soils such as stream 
banks, sand dunes, and pingos where they hibernate during the winter. Since they den in habitats similar to those 
of grizzly bears and emerge from hibernation at about the same time, arctic ground squirrels are an important food 
source for grizzly bears, especially in the spring and fall (Shideler and Hechtel, 2000). 


There are two species of hare, the snowshoe hare (Lepus americanus) and the Alaskan hare (Lepus othus). 
Snowshoe hares occur in the Brooks Range while the Alaskan hare has a spotty distribution along the Arctic coast 
and the north slopes of the Brooks Range (ADF&G, 1989). Snowshoe hares are found in mixed spruce forests, 
wooded swamps, and brushy areas, where they feed on a wide variety of plant material. The Alaskan hare is 
generally found on windswept rocky slopes and upland tundra. They feed on willow shoots and various dwarf 
a'ctic plants. 


Several species of lemmings (Lemmus sibericus, Dicrostonyx spp.) and voles (Microtus spp.) may be found in the 
Planning Area (ADF&G, 1994a). Lemmings are known for their wide fluctuation in population numbers, 
reaching peak abundance in some areas every 3 to 5 years. The causes of population fluctuations are unclear, 
although some combination of predation, forage availability, and weather is probably involved. Both lemmings 
and voles are prey for many larger animals, including foxes, wolves, wolverines, owls, and hawks. Voles live in 
all habitats in Alaska except on bare rocks and glaciers. There are seven species of vole in Alaska, the distribution 
of which are not well-known (ADF&G, 1994b). Both the barren ground shrew (Sorex ugyunak) and tundra shrew 
(S. tundrensis) occur on the North Slope (ADF&G, 1994b). Shrews are mainly terrestrial, and live under the grass 
and leaf litter. Most species are insectivorous although some species are dependant upon plant matter. Lemmings, 
voles and shrews are active throughout the year and burrow through the snow during the winter. 


b. Marine Mammals 


Marine mammals that commonly occur in the Alaskan Beaufort Sea and may be affected by activities in the 
Northwest NPR-A Planning Area include the ringed, bearded, and spotted seal; polar bear; and beluga and gray 
whale (excluding endangered whales). Other species occasionally occurring in small numbers (< 10) offshore of 
the Planning Area include the walrus, harbor porpoise, killer whale, narwhal, and hooded seal. Because of the 
relative numerical insignificance of the latter species, experts do not expect them to be exposed to or affected by 
any activities associated with development and therefore, are not discussed further. 


All marine mammals in U.S. waters are protected under the Marine Mammal Protection Act (MMPA) of 1972, in 
which Congress clearly intended that marine mammals: 
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be protected and encouraged to develop to the greatest extent feasible commensurate with sound policies of 
resource management, and that the primary objective of their management should be to maintain the health 
and stability of the marine ecosystem. 


The marine mammal habitat adjacent to the Planning Area is depicted on Map 57, Map $8, Map 59. Map 60. and 
Map 61. 


(1) Ringed Seal 


The ringed seal, widely distributed throughout the Arctic, is the most abundant seal in the Beaufort Sea. In the 
Alaskan Beaufort, the estimated summer population is 80,000 seals, while the estimated winter population 
declines to 40,000 (Frost and Lowry, 1981). Ringed seal densities adjacent to the Northwest NPR-A Planning 
Area may depend on a variety of factors, such as food availability, proximity to human disturbance, water depth, 
and ice stability. Densities of ringed seals in the floating shorefast-ice zone of the Beaufort Sea range from 2.8 to 
4.4 seals per square kilometer (seals/km*) (1.5 to 2.4 seals per square nautical mile) (Frost, Lowry, and Burns, 
1988a). Surveys in May 1996 recorded densities of 0.30 to 0.62 seals/km? in the fast-ice habitat of the Beaufort 
Sea (Frost et al., 1997). Surveys in 1999 recorded an average of 0.64 seals/km? (Frost, Pendleton, and Hessinger, 
2002). Currently there is no reliable estimate for the Alaskan stock of ringed seals but there is no reason to believe 
the minimum abundance is below 50,000 animals (Ferrero et al.. 2000). Although ringed seals do not occur in 
large herds, loose aggregations of tens or hundreds of animals do occur, likely associated with abundant prey. 


Probably a polygamous species, sexually mature ringed seals establish territories during the fall, which they 
maintain during the pupping season. Pups are born in late March and April in lairs the pregnant females have 
excavated in snowdrifts and pressure ridges. During the pupping and breeding season, adults on the floating 
shorefast ice (Map 56) are generally less mobile than individuals in other habitats since they depend on a 
relatively small number of holes and cracks in the ice for breathing and foraging. During nursing (4 to 6 weeks), 
pups are largely confined to the birth lair. This species is a major subsistence resource, comprising as much as 58 
percent of all seals harvested by subsistence hunters in Alaska. 


Map ‘ ’ displays recorded ringed seal sightings in the Beaufort Sea area from 1979 to 1999 during bowhead whale 
aerial surveys conducted by MMS and Naval Ocean Systems Center (NOSC). Most of the sightings were 
recorded during the fall (September through October). Their distribution is widely dispersed across the Planning 
Area. 


(2) Bearded ©. 


The beardc. seal is found throughout the Arctic and generally prefers areas where seasonal broken sea ice occurs 
over waters less than 200 m deep. The bearded seal is primarily restricted to the moving ice in the Beaufort Sea. 
Densities of bearded seals in the western Beaufort Sea adjacent to the Planning Area are greatest during the 
summer and lowest during winter. Active ice (flaw-zone), shown on Map 56, is their most important winter and 
spring habitat. The bearded seal is an important subsistence species and subsistence users prefer it. Estimates on 
the abundance of bearded seals in the Beaufort Sea and in Alaska waters are currently unavailable. However, the 
minimum population in Alaska waters is expected to be 50,000 animals (Ferrero et al., 2000). 


Locations of recorded bearded seal sightings in the Beaufort Sea area from 1979 to 1999 during bowhead whale 
acrial surveys conducted by MMS and Naval Ocean Systems Center (NOSC) are displayed on Map 58. Most 
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sightings were recorded during the fall (September through October). Thew distribution 1s widely dispersed accows 
the Planning Area. More bearded seals were observed m the castern half of the Beauforn Sea than om the west. 


(3) Spotted Seal 


The spotted seal is a seasonal visitor to the Beaufort Sea. This species appears in low numbers along the coast in 
July (approximately | 000 for the Alaska Beaufort coast), hauling out on beaches. barner islands. and remote 
sandbars on the river deltas. Ferrero et al. (2000) estimated the 2000 population at $9,000. Beaufort Sea coastal 
haulout and concentration areas near the NPR-A include the Colville River delta and Oarlock Island im Dease 
Inlet/ Admiralty Bay (Map 59). Recently, these seals frequented Smith Bay at the mouth of the Piaswk River, just 
west of the Planning Area. Spotted seals often enter estuanes and sometimes ascend nvers. presumably to feed on 
anadromous fishes. Spotted seals leave the Beaufort Sea in the fall (September to mid-October) as the shorefast 
ice re-forms and the pack ice advances southward They spend winter and spring along the ice front im the Bering 
Sea. where they pup, breed. and molt. 


In the Chukchi Sea spotted seals are common seasonal residents along the western coast of the Northwest NPR-A 
Planning Area. The summer population was estimated at between 30,000 and 37,000 seals (Burns, 1981). Icy 


Cape-Kasegaluk Lagoon. the Kuk River, and Peard Bay are important spotted seal haulout and concentration 
areas (Map 59). 


(4) Pacific Walrus 


The current size and trend of the Pacific walrus population is unknown (USDOL, FWS Stock Assessment, 2002). 
In general. most of this population 1s associated with the moving pack ice year round Walruses spend the winter 
in the Bering Sea and the majority of the population summers throughout the Chukchi Sea. including the 
westernmost part of the Beaufort Sea. Although a few walruses may move east throughout the Alaskan portion of 
the Beaufort Sea to Canadian waters during the open- water season, the majority of the Pacific population occurs 
west of 155° W. Longitude, north and west of Barrow. The highest seasonal abundance is along the pack-ice front 
(Map 52). 


Nearly all of the adult females with dependent young migrate to the Chukchi Sea during the summer, while a 
substantial number of adult males remain in the Bering Sea Spring migration usually begins in Apr! and most of 
the walruses move north through the Bering Strait by late June. Females with calves compose most of the early 
spring migrants. During the summer, two large Arctic areas are occupred--from the Bering Strant west to Wrangell 
Island and along the northwest coast of Alaska from Pownt Hope to north of Pout Barrow. With the southern 
advance of the pack ice in the Chukchi Sea during the fall (October-December), most of the walrus population 
migrates south of the Bering Strait. Solitary animals may occasionally overwinter in the Chukchi Sea and im the 
eastern Beaufort Sea 


Walrus calves are born from mid-Apnil to mid-June during the northward migration. mating takes place from 
January to March. The gross reproductive rate of walruses is considerably lower than that of seals. Prime 
reproductive females produce one calf every two years rather than one every year as do other prnmipeds Although 
bivalve mollusks, such as clams, are the primary food of walruses, some walruses cat seals (Sease and Chapman. 
1988: Lowry and Fay, 1984; Herman Rexford of the village of Kaktovik, as cited in UAA, ISER, 1982). In 
Barrow. walruses are a very ‘portant cultural and subsistence resource constituting the third most rmportant 
species (by weight) of harvestable meat (Residents of Barrow, as cited in §.R. Braund and Awacs. and UAA, 
ISER, 1993) 
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Lacatons of recorded walrus sightings in the Beaufon Sea from 1979 to 1999 during bowhead whale acrial 
surveys conducted by MMS and NOSC are displayed on Map 52. Most of the walrus observations were in the far 
western part of the Planning Arca. Few walruses were seen to the cast. 


(5) Polar Bear 


The Southern Beaufort Sea polar bear stack (from Point Hope to Cape Bathurst, Northwest Territories) is 
currently estimated to be between 2.272 and 2.500 bears (USDOI, FWS, 2002). This population has increased 
over the past 20 to §0 years at 2 percent or more per year and is believed to be increasing slightly. or stabilizing 
near its Carrying capacity (Amstrup, 1995; USDOI, FWS, 1995). Their seasonal distribution and local abundance 
vary widely in the Alaskan Beaufort Sea. For example, Amstrup, Durner, and McDonald (2000) assumed a bear 
density of | bear/2S km’ im seasonal concentration areas with lower densities beyond 100 mi. Another study 
estimated their overall density from Point Barrow to Cape Bathurst at | bear every 141 to 269 km? (54 to 103 mi’) 
(Amstrup, Surling. and Lentfer, 1986). Sea ice and food are the two most important natural influences on their 
distributions. Polar bears im the Alaskan arctic prey primarily on nnged seals and (to a lesser extent) on bearded 
seals, and come to shore to scavenge and feed on marine mammal carcasses during the fall open-water penod. 


They also take walruses and beluga opportunistically (Amstrup and DeMaster, 1988). 


Driftong pack ice off the coast of the Alaskan Beaufort Sea probably supports more polar bears than either 
shorefast ice or polar pack ice. likely because young seals are abundam in this habuat. For hunting and resting. 
polar bears prefer rough sea ice, floe-edge ice. and moving ice over smooth ice (Martin and Jonkel, 1983; Stirling. 
Andriashek, and Calvert, 1993). Polar bears sometimes concentrate along Alaska's coast when pack ice drifts 
close to the shoreline, at whale carcass locations, and when shorefast ice forms early in the fall. Polar bears can 
swim great distances and they are very curious animals (Adams, 1986, pers. comm.). Recently the number of 
polar bears occurring along the coast of the NPR-A has increased, particularly in the Point Barrow area. This 
mecrease in number of bears along the coast be may be related to a di: rease mm sea we during the fall and the 
retreat of the pack-ice farther offshore during tuz open water season. The increase in numbers of polar bears may 
also be related to the availability of whale carcass remains at subsistence harvest sites. 


Pregnant and lactating females with newborn cubs are the only polar bears occupying winter dens for extended 
pernads. Dens are typically sparser in the Alaskan coastal zone than in areas of concentrated use. such as Wrangell 
Island, Russia, Hudson Bay, and James Bay. Canada Pregnant females move to coastal areas in late October or 
early November to build maternity dens. Most onshore dens are close to the seacoast, usually not more than 8 to 
10 km inland (Map $1). Offspring are born from early December to late January, arid females and cubs leave their 
dens in late March or early April. 


Polar bear dens have been found on riverbanks in northeast Alaska and on shorefast ice close to islands east of the 
mouth of the Colville River. Dens have also been found recently in the Dease Inlet area. Topographic relief--such 
as hills, banks. and other terrain features--provides areas where enough snow accumulates for building dens. Polar 
bear hunters from Nuiqsut and Kaktovik identified several of the coastal dens shown on Map 51 (USDOI, FWS. 
1995; Kaladorff, 1997). In and adjacent to the NPR-A, dens have been reported to occur in the following 
locations: Colville River Delta, Atigaru Pownt, Cape Halkett, Smith Bay, Point Poleakoon, Lonely, Admiralty 
Bay, Bluffs Lake, Sungovoak, Point Barrow, Nunuval Bay, Hollwood, Walakpa Bay, Peard Bay. Skull Cliff, 
Point Franklin, Point Belcher, Sinaruruk River, Point Collie, Kuk River, Kilimantavi Point, Kasegaluk Lagoon, 
and Nokotiek Pout (USDOL, FWS Den Database, unpublished data). 


Female polar bears do not usually use the sarne den sites cach year (Ramsay and Stirling. 1990, Any Arup, Garner, 
and Durner, 1992), but they often do use the same substrate as their previous dens (either land, lad-fast ioe, oF 
sea ice) as well as the same geographic areas ( Amstrup, Garner, and Durner, 1992; Amstrup vad Garner 1994). 
Shifts on the distribution of den locations im Canada may be related to changes in sea-ice Corditions (Ramsay and 
Stirleng. 1990). A recent trend for polar bears to mcreasingly use terresinal habitat for der ung along the Beaufon 
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‘wea Coast has been observed (Stirling and Andriashek, 1992; Amstrup and Gardner 1994). 


In addition to the Marine Mammal Protection Act of 1972, the International Agreement on the Conservation of 
Polar Bears provides polar bear habitats additional protections. This 1973 agreement--shared by Canada, 
Denmark, on behalf of Greenland, Norway, the Union of Soviet Socialist Republics, and the United 
States--stipulates protections for “habitat components such as denning and feeding sites and migration patterns.” 
More recently, a bilateral agreement between the United States and Russia to conserve polar bears in the Chukchi 
and Bering seas was signed in October 2000. 


The North Slope Borough/Inuvialuit Game Council's management plan for polar bears in the southern Beaufort 
Sea includes sustainable harvest quotas based on estimated population, sustainable harvest rates for female polar 
bears, and information regarding the sex ratio of the subsistence harvest. 


Locations of recorded polar bear sightings from 1979 through 1999 in that portion of the Beaufort Sea offshore of 
the Planning Area are displayed on Map 51. The MMS and the NOSC obtained these sightings during bowhead 
whale aerial surveys. Polar bear sightings were widely distributed and coastal concentrations were seen around 
Point Barrow, Pitt Point, Simpson Lagoon area, Cross Island, Flaxman Island, Barter Island, and the Beaufort 
Lagoon area. 


(6) Beluga Whale 


The beluga whale, a sub-arctic and arctic species, is a summer visitor throughout offshore habitats of the Alaska 
Beaufort Sea. In 2000, the Beaufort population was estimated to be more than 3,200 whales (Ferrero et al., 2000). 
Most of this population migrates from the Bering Sea to the Beaufort Sea in April or May. However, some whales 
may pass Point Barrow as early as late March and as late as July (Frost, Lowry, and Burns, 1988b). The spring 
migration routes through ice leads are similar to those of the bowhead whale. A major portion of the Beaufort Sea 
population concentrates in the Mackenzie River estuary during July and August. An estimated 2,500 to 3,000 
belugas spend summer in the northwestern Beaufort and Chukchi seas, with some whales staying in coastal areas, 
such as Peard Bay and Kasegaluk Lagoon (Frost, Lowry, and Burns, 1988b; Frost, Lowry, and Carroll, 1993). In 
2000, the eastern Chukchi Sea stock was estimated to be a minimum of about 3,700 whales (Ferrero et al., 2000) 
Kasegaluk Lagoon and the Kuk River estuary are important seasonal summer habitats of beluga whales (Map 60). 


Fall migration through the western Beaufort Sea and offshore of the NPR-A occurs in September or October 
(Map 60). Although small numbers of whales have been observed migrating along the coast (Johnson, 1979), 
surveys of the fall distribution strongly indicate that most belugas migrate farther offshore along the pack-ice 
front (Frost, Lowry, and Burns, 1988b; Treacy, 1996). Beluga whales are an important subsistence resource of the 
Inuit in Canada and the Inupiat in Alaska. 


Locations of recorded beluga whale sightings in the Beaufort Sea area from 1979 to 1999 during bowhead whale 
aerial surveys conducted by MMS and NOSC are displayed on Map 60. Most of the beluga sightings were 
recorded offshore along the shelf break or farther offshore during spring and fall migrations. Much smaller 
numbers of whales were seen in coastal waters near the NPR-A Planning Area. 


(7) Gray Whale 


Since receiving protections from the International Whaling Commission (IWC) in 1946, the eastern Pacific gray 
whale population has increased from a few thousand individuals (who survived commercial harvest) to over 
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21,000 (Breiwick et al., 1989; Withrow, 1989; USDOC, NOAA, NMFS, 1991; Buckland et al., 1993). Evidence 
that the population had approached and exceeded pre-exploitation levels (Rice, Wolman, and Braham, 1984) 
prompted the National Marine Fisheries Service (NOAA Fisheries, formerly NMFS) to issue a determination that 
the eastern North Pacific stock be removed from the List of Endangered and Threatened Wildlife (59 FR 
31094-31095). The current minimum gray whale estimate is 26,635 with an estimated annual increase rate of 2.4 
percent from 1967/68 to 1995/96 (Ferrero et al., 2000). 


From late December to early February, most gray whales calve and breed in protected waters along the western 
coast of Baja California. However, recent observations suggest that some calving occurs as far north as 
Washington before arriving at the California calving grounds (Dohi et al., 1983; Jones and Swartz, 1987). 
Northward migration, primarily of females without calves, begins in February; however, some cow/calf pairs 
delay their departure from the calving area until well into April (Jones and Swartz, 1984). Most whales occur 
within 15 km of land, but they have been observed as many as 200 km offshore (Bonnell and Dailey, 1990). 
Much of the migration route north of Point Conception to and from summer feeding grounds in the northern 
Bering Sea and southern Chukchi Sea lies within a few kilometers of the coast or adjacent islands. Gray whales 
occur in the Gulf of Alaska in late March and April. They arrive in the northern Bering Sea in May or June and in 
that portion of the Chukchi Sea offshore of the Planning Area in July or August (December (Rice and Wolman, 
1971; Consiglieri et al., 1982; Frost, 1994). With freezeup, gray whales migrate from the Beaufort and Chukchi 
seas, leaving the Bering Sea during November-December (Rugh and Braham, 1979). 


A portion of the population summers along the west coast of North America south of the Bering Sea/Unimak Pass 
(56 FR 58870). Gray whales feed in the Chukchi Sea and western Beaufort Sea during the open-water months of 
summer (Miller, Johnson, and Doroshenko, 1985). 


The majority of the eastern Pacific gray whale population feeds primarily on benthic amphipods in the northern 
Bering, Chukchi, and western Beaufort seas during the summer open-water months (July through October). 
Shallow coastal areas and offshore shoals in the Chukchi Sea and western Beaufort Sea provide rich benthic 
feeding habitat for gray whales during these months (Rugh et al., 1999). Gray whale feeding areas offshore of 
northern Alaska have low species diversity, high biomass, and the highest secondary production rates reported for 
any extensive benthic community (Rugh et al., 1999). The gray whales suck in fauna amphipods from the fine 
sand on the ocean bottom, producing an extensive record of feeding craters (Kim and Oliver, 1989). During the 
time spent in Alaskan waters, one gray whale is estimated to consume about 396,000 Ibs (180,000 kg) of 
amphipod crustaceans (Frost, 1994). 


Locations of recorded gray whale sightings from 1979 to 1999 in that portion of the Beaufort Sea adjacent to the 
Planning Area are displayed on Map 61. The MMS and NOSC obtained these sightings during bowhead whale 
aerial surveys. Most of the observations were west of Point Barrow, while few gray whales were seen east of 
Barrow. 


6. Endangered and Threatened Species 


The Endangered Species Act of 1973 defines an endangered species as any species in danger of extinction 
throughout all or a significant portion of its range. The Act defines a threatened species as one that is likely to 
become endangered in the near future. The endangered bowhead whale and threatened spectacled eider and 
Steller's eider may occur near potential oil and gas development sites in the Northwest NPR-A Planning Area. 


a. Bowhead Whale 
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The bowhead whale was listed as endangered in June 1970. On February 22, 2000, NOAA Fisheries (formerly 
NMFS) received a petition to designate critical habitat for the Bering Sea stock of the bowhead whale. Following 
consideration of re!<vant population and life history information, a final determination was issued on August 30, 
2002 (67 FR 55767), in which NOAA Fisheries elected not to propose designation of critical habitat. 


Bowhead whales are not expected to be adversely affected by activities occurring in the Northwest NPR-A 
Planning Area. During their migration in northwest Alaska waters, cumulative median distance offshore is 17.7 
km, so it is unlikely they would occur in the few nearshore areas included within the Planning Area (Map 64). 
However, the 2000 MMS bowhead whale survey did find whales in the western Beaufort Sea at a median distance 
of 11 km offshore, and several whales in the area between Dease Inlet and Smith Bay were quite near the 
shoreline (Treacy, 2002a). Greater relative feeding and/or milling behaviors near the mouth of Dease Inlet has 
been observed in six years of this 20-year study (Treacy, 2002b). In 1992, large aggregations of whales were 
noted in this same locality. Such behaviors have been observed in other years farther east. Thus it is possible that 
some whales in some years could be affected by barge traffic and, potentially, by an oil spill entering the marine 
environment. 


(1) Population 


In 1993, the Western Arctic bowhead whale stock was estimated at 7,200 to 9,400, with 8,200 as the best 
population estimate (Zeh, Raftery, and Schaffner, 1995). According to these authors, the Western Arctic stock 
increased at a rate of 3.2 percent per year from 1978 to 1993. After analyzing results of the spring 2001 census, 
the North Slope Borough Department of Wildlife Management suggested that the bowhead population is 
increasing at the rate of about 4.0 percent per year, and gave a preliminary estimate of 10,000 whales. The most 
recent population census shows a substantial increase over the previous count of 8,200 and indicates the number 
is approaching the 1848 population estimate of 10,400 to 23,000 whales (Woody and Botkin, 1993). 


(2) Habitat 


Bowhead whales apparently have an affinity for ice as they are found in relatively heavy ice cover and shallow 
continental shelf waters for much of the year. Throughout the winter, bowheads frequent the marginal ice zone 
and polynyas in the Bering Sea. Moore (2000) concluded that bowhead whales select shallow inner-shelf waters 
with moderate to light ice conditions, and deeper slope habitat in heavy ice conditions. During the summer, 
bowheads select continental slope waters and moderate ice (Moore, DeMaster, and Dayton, 2000). 


(3) Migration 


(a) Offshore Migration 


The Western Arctic stock (Bering Sea stock) of bowhead whales migrates through the Alaskan Beaufort Sea 
semiannually between their wintering areas in the Bering Sea and summer feeding grounds in the Canadian 
Beaufort Sea. On the northward spring migration, bowheads pass through the Bering Strait and eastern Chukchi 
Sea from late March to mid-June, apparently coincident with ice breakup. Their route follows newly open leads in 
the shear zone between the shore-fast ice and the offshore pack ice, but they also may migrate under the ice 
within several kilometers of leads. They are capable of breaking through ice 14 to 18 cm (5.5 to 7.0 in) thick to 
breathe (George et al., 1989). The migration proceeds in pulses, with groups of whales swimming together. The 
first pulse usually passes Point Barrow in late April or early May, the second pulse in mid-May, and a less 
well-defined pulse in late May to mid-June (Moore and Reeves, 1993). After passing Barrow, they move easterly 
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through or near leads that are quite far offshore. 


Bowheads arrive near Banks Island from mid-May through June. They remain in the Canadian Beaufort Sea and 
Amundsen Gulf feeding until late August or early September when they begin moving westward into Alaskan 
waters (Moore and Reeves, 1993). Incidental sightings of bowhead from 1975 to 1991 suggest that bowheads 
occur regularly along Alaska’s northwestern coast in late summer (Moore, 1992). These individuals could be early 
autumn migrants or whales that have summered nearby (Moore et al., 1995). Harry Brower, Jr., stated that he has 
seen whales in the Barrow area in the middle of summer (Brower, as cited in USDOI, MMS, 1995a). The major 
portion of the westward migration typically occurs between mid-September and mid-October and, like spring 
migration, may occur in pulses (Moore and Reeves, 1993). This may represent segregation by age class, with 
smaller younger whales migrating first, followed by large adults and females with calves. For example, Treacy 
(1998) reported sighting 170 whales, including 6 calves, between Cross Island and Kaktovik on September 3, 
1997. 


The extent of ice cover, which can vary from open water to more than nine-tenths cover, may influence the route, 
timing, or duration of the fall migration. Miller, Elliot, and Richardson (1996) observed that whales moving from 
147° to 150° W. Longitude in the central Beaufort Sea, migrated closer to shore in light and moderate ice years 
(median distance offshore 30 to 40 km = 19 to 25 mi), and farther offshore in heavy ice years (median distance 
offshore 60 to 70 km = 37 to 43 mi). During summer, bowheads select continental slope waters and moderate ice 
conditions (Moore, DeMaster, and Dayton, 2000). 


Likewise, comparison of bowhead sightings and ice severity in the central Beaufort Sea at 142° to 155° W. 
Longitude during fall aerial surveys carried out by MMS shows that the highest sighting rate during light-ice 
years was in shallower nearshore water and followed coastal contours. During moderate-ice years, whales 
occurred in mid-range waters farther offshore, and during heavy-ice years, they occupied deeper, offshore waters 
(Treacy, 2001). All median distances offshore greater than 42 km and the median water depths greater than 35 m 
in the western Beaufort Sea corresponded with medium or heavy ice years. Recent studies of whale distribution in 
the migration corridor in nearshore waters of the central Beaufort Sea (Miller et al., 1997; Miller, Elliot, and 
Richardson, 1998; Miller et al., 1999) concluded that bowheads migrate at varying distances from shore in 
different years. In 1996, sightings were broadly distributed between the 10-m and 50-m depth contours. In 1997, 
sightings were unusually close to shore and between the 10-m and 40-m depth contours. In 1998, sightings were 
between the 10-m and 100-m depth contours approximately 10 to 60 km offshore; generally farther offshore than 
in 1996 or 1997. Migrating bowheads have been radio tracked at speeds of 1.1 to 5.8 km/hr in ice-free waters 
(Wartzok et al., 1989, 1990; Mate, Krutzikowsky, and Winsor, 2000). 


(b) Nearshore Migration 


Aerial surveys near the proposed Liberty development project in 1997 (BP Exploration (Alaska), Inc., 1998a) 
showed that the primary fall-migration route for bowhead whales was offshore of the barrier islands, which would 
be outside the Northwest NPR-A Planning Area in the western Beaufort Sea. A few bowheads were observed in 
lagoon entrances between the barrier islands and in the lagoons immediately inside the barrier islands; but, 
because survey coverage in the nearshore areas was more intensive than in offshore areas, the data probably 
overestimates the importance of nearshore areas. Some bowheads may swim inside the barrier islands during the 
fall migration. Frank Long, Jr., reported that whales are seen inside the barrier islands near Cross Island nearly 
every year and they are sometimes seen between Seal Island and West Dock (U.S. Army Corps of Engineers, 
1999). Thomas Brower, Sr., has noted that whales have been known to migrate south of Cross Island, Reindeer 
Island, and Argo Island during years when fall storms push ice against the barrier islands. Some bowhead whales 
have been observed swimming about 25 yds from the beach shoreline near Point Barrow during the fall migration 
(Rexford, as cited in USDOI, MMS, 1996b). And, as noted above, the 2000 MMS bowhead whale survey found 
whales in the western Beaufort Sea at a median distance of 11 km offshore, and several whales in the area 
between Dease Inlet and Smith Bay were quite near the shoreline (Treacy, 2002a). 
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Data is limited on the bowhead fall migration through the Chukchi Sea before the whales move south into the 
Bering Sea. Bowhead whales are commonly seen from the coast to about 150 km (93 mi) offshore between Point 
the central Chukchi Sea near Herald Shoal on their way to the northern coast cf the Chukotsk Peninsula. 
Bowheads pass through the Bering Strait in late October through early November. 


(4) Foraging 


Bowheads are filter feeders, sifting prey from the water through baleen fibers in their mouths. Bowheads 
apparently feed throughout the water column, including bottom or near-bottom feeding. Zooplankton, including 
euphausiids and copepods, the primary prey groups, as well as mysids and amphipods, are the most common food 
items found in the stomachs of harvested bowheads. 


Carroll et al. (1987) reported that during spring migration the region west of Point Barrow seems to be 
particularly important for feeding, at least in some years. However, whales may feed opportunistically at other 
locations--such as in the lead system near Point Barrow (Shelden and Rugh, 1995, 2002)--when ocean conditions 
produce locally abundant food. It is likely that bowheads feed opportunistically where food is available as they 
migrate westward across the Alaskan Beaufort Sea during fall migration. Miller, Elliott, and Richardson (1998) 
reported observing many clusters of feeding whales in nearshore waters near or offshore of the 10-m depth 
contour during late summer/autumn 1997. In some years, large groups of bowheads have been seen feeding 
between Smith Bay and Point Barrow. Lowry (1993) reported that the stomachs of five out of six whales taken at 
Point Barrow during 1976 to 1988 contained food (Lowry, 1993). In addition, carbon-isotope analysis of 
zooplankton, and bowhead tissues and baleen has indicated that a substantial amount of feeding may occur in 
areas west of the eastern Beaufort and in wintering areas, at least by subadult individuals (Schell, Saupe, and 
Haubenstock, 1987). 


(5) Breeding 


Mating behavior, time of mating, and age at sexual maturity, are not well known. Most bowheads apparently mate 
and calve from April through mid-June, coinciding with the spring migration. Mating may start as early as 
January or February, when most of the population is in the Bering Sea, but mating also has been reported as late 
as September and early October (Koski et al., 1993). Calving occurs from March to early August, with the peak 
probably in the spring migration between early April and the end of May (Koski et al., 1993). Females probably 
birth a single calf every three to four years. 


(6) Survival and Mortality 


According to the various approaches to aging bowhead whales and estimating survival rates, bowheads grow 
slowly, live long, and survive in large numbers. Examining baleen plates to determine the age of bowhead whaies, 
Schell and Saupe (1993), concluded that bowheads are slow-growing mammals, taking about 20 years to reach 
breeding size. Zeh et al. (1993) also concluded that the bowhead is a late-maturing, long-lived animal with low 
mortality. Most female bowheads become sexually mature when they are 12.5 to 14.0 m long, probably at an age 
exceeding 15 yrs. 


There is little information regarding natural mortality for bowhead whales. They have no known predators except 
subsistence whalers, and perhaps killer whales. Attacks by killer whales have occurred, but the frequency 
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probably is low. Likewise, the scarcity of observations of vessel-inflicted injuries suggests that the incidence of 
ship collisions with bowhead whales also is quite low. Some whales likely die as a result of entrapment in ice, but 
the number is thought to be relatively small (Philo et al., 1993). Little is known about any mortality from 
microbial or viral disease agents. 


b. Spectacied Eider 


(1) Population Status 


The spectacled eider was designated a threatened species in May 1993 (58 FR 27474) because of significant 
declines in the North American breeding population. A minimum (uncorrected for detection bias) of 6,896 
spectacled eiders occupied the surveyed portion (limited to eider habitats) of the Arctic Coastal Plain (ACP) of 
Alaska in June 1993-2002 (Larned, Stehn and Platte, 2003), about 2 percent of the estimated 363,000 world 
population (USDOL, FWS, 1999a). Most of the world population breeds in arctic Russia. Nonbreeders are not 
included in the Alaska estimate. They are assumed to remain at sea throughout the year until they attempt to breed 
at 2 to 3 yrs. The size of this population segment is unknown, as is their location during this period. Available life 
history information for this species indicates they are long lived with relatively high adult survival and delayed 
sexual maturity. The Eider Survey area population has shown a nonsignificant decreasing trend of about 1.26 
percent from 1993 to 2002 (Larned, Stehn and Platte, 2003). Additional details of population status and annual 
cycle may be found in Petersen, Grand, and Dau, (2000) and FWS (USDOI, FWS, 1999a). 


(2) Spring Migration 


Routes traveled by spectacled eiders during spring migration are not well known. Generally, they have been 
recorded passing Point Barrow and/or arriving at the breeding areas in late May to early June (Johnson and 
Herter, 1989). Few spectacled eiders have been recorded using the lead system 5-6 km offshore extending 
eastward from Point Barrow (Suydam, pers. comm., as cited in TERA, 1999; Woodby and Divoky, 1982). 
Suydam et al. (1997) recorded 55 spectacled eiders among 213,477 king and common eiders passing Point 
Barrow in spring 1994. Low numbers (0.5 to 0.7 birds per hour) have been recorded at several points in Sunpson 
Lagoon (Johnson and Richardson, 1981), but some of these probably were movements of local birds rather than 
migrants. This species has been observed to make limited use of areas of meltwater overflow off river deltas. 
Thus, because relatively few spectacled eiders are seen in marine areas, spring migration may be primarily 
overland from the Chukchi Sea (TERA, 1999). Local observations that spectacled eiders flew inland north of 
Wainwright, reported by Myres (1958), support this view. 


(3) Nesting 


With the exception of a few scattered areas in Northwest NPR-A, spectacled eiders occur at low density on the 
ACP (Larned et al., 2001; Ritchie and King, 2002). The highest densities determined from FWS aerial surveys in 
1998-2001 were found within 60 km of the coast between Barrow and Wainwright, with smaller areas northeast 
of Teshekpuk Lake (Map 62). Overall density was determined to be 0.24 birds/km? in the Eider Survey area, 
based on observations of 304 birds in 2001 (Larned et al., 2001). Before nesting, eiders occupy a variety of 
wetland and aquatic habitats (Anderson, Stickney, and Ritchie, 1996). Available information suggests female 
spectacled eiders return to the vicinity of previous nests. Spectacled eiders are dispersed nesters (Derksen, Rothe, 
and Eldridge, 1981; Warnock and Troy, 1992), occurring at a low density of 0.03 to 0.79 birds/km? (Larned and 
Balogh, 1997) within about 70 km of the coast. Tundra nesting habitat most often includes extensive wetlands 
(large shallow lakes, lake-basin wetland complexes) with emergent sedges and grasses and vegetated islands 
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(Larned and Balogh, 1997; Stickney and Ritchie, 1996). Nesting begins in mid-June, and eggs start hatching in 
mid-July. Brood rearing in the central ACP occurs primarily in waterbodies with margins of emergent grasses and 
sedges, basin wetlands, and deeper lakes (ARCO Alaska, Inc., 1996). 


During the breeding season spectacled eiders occupy terrestrial wetlands and forage principally on tundra pond 
surface, edge, and bottom. They feed primarily on insects and insect larvae, crustaceans, and seeds and other plant 
material (Petersen, Grand, and Dau, 2000). 


(4) Postnesting Period 


Most male spectacled eiders depart the nesting areas from early June to early July (Median date June 22 +11 
days), typically soon after females begin incubating. They migrate a median distance of 6.6 km (average 10.1 km) 
offshore (Petersen, Larned, and Douglas, 1999). Locations of satellite transmitter-equipped males (Petersen, 
Douglas, and Mulcahy, 1995) in the Beaufort Sea have been primarily in the western Harrison Bay and western 
Simpson Lagoon areas (Map 63), as well as the Ledyard Bay molting area along the Chukchi Sea coast south of 
Point Lay (Larned, Balogh, and Petersen, 1995) and other coastal areas from the Beaufort Sea to the 
Yukon-Kuskokwim (Y-K) Delta, Russian Far East, and St. Lawrence Island. Initial locations for many of the 
birds that were instrumented in the Prudhoe Bay area have been in the Chukchi Sea, suggesting they migrated 
overland or occupied the Beaufort Sea only briefly (TERA, 1999). For some individuals, however, the Beaufort 
Sea may be an important staging and migration route for as much as a week or two (Petersen, Larned, and 
Douglas, 1999). 


After nesting, spectacled eider females with broods leave coastal plain brood-rearing sites (lakes with emergent 
grasses and sedges; occasionally deep open-water lakes) for marine areas on average August 29 (+10.5 days). 
However, because females leave the nesting area after failing to breed or experiencing nest failure or brood loss, 
which may occur at different stages of the breeding period, they depart over an extended period from the third 
week of June through the end of August (TERA, 1999). Locations of females equipped with satellite transmitters 
in the Prudhoe Bay area indicate they stage and migrate in the Beaufort Sea and, like some males, use Smith and 
Harrison Bay. Half the tagged females were relocated twice in the Beaufort Sea, indicating a residence time of at 
least 4 days. Aerial surveys in late August 1999, recorded four spectacled eiders, a female with two young and an 
individual of unspecified sex in western Harrison Bay (Stehn and Platte, 2000). Although satellite-tagged females 
have been relocated more than 40 km offshore in the Beaufort Sea (TERA, 1999), the median distance for 
migrating individuals is 16.5 km offshore (average 21.8 km) (Petersen, Larned, and Douglas, 1999). Females use 
the Beaufort coastal water more commonly than males, but locations of females by satellite telemetry suggest 
they do not occupy nearshore waters within the Planning Area very often (Map 63). Apparently, there is 
considerable variation in the speed of movement from east to west across the Beaufort Sea by individual birds, as 
indicated by successive locations of specific satellite transmitters (Map 63). A majority of the birds detected in 
Harrison Bay (10 of 19) spent fewer than 3 days in the Beaufort Sea; however, 6 eiders stayed 3 or more days. 


Flocks of spectacled eiders staging before southward migration are expected in offshore waters beyond the barrier 
islands from late June to September, although the numbers generally are unknown. Aerial surveys in the central 
Beaufort Sea in July 2000 by the FWS located 143 eiders in the deeper waters of Harrison Bay, including one 
flock of 100 birds (Fischer, Tiplady, and Larned, 2002). A less intensive FWS survey (flight lines twice as far 
apart), covering the entire Beaufort coastline from Point Barrow to Demarcation Point in July 2001, located 15 
spectacled eiders off western Simpson Lagoon, in outer Smith Bay, and off the Plover Islands east of Point 
Barrow (Fischer, 2002; Map 62). 


Most spectacled eiders probably move quickly through the Beaufort area, and it is likely that relatively few birds 
occupy this area at any given time. This is suggested by relatively low numbers of birds counted on offshore 
acrial surveys (estimated densities of 0.01 to 0.16 birds/km?) (Fischer, 2001; Stehn and Platte, 2000), and the 
relatively low proportion of initial and repeat locations in the Beaufort Sea (once movement of an individual 
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began) of transmitter-equipped birds that were instrumented in the central Beaufort Sea area. As a result. 
relatively low numbers of spectacied eiders would be expected to be typically found in offshore waters of either 
Beaufort or Chukchi Seas during the staging/migration period from late June to September. However, these 
observations may underestimate numbers because the limited aerial surveys may not accurately assess use of the 
entire area, and a substantial proportion of the “unidentified” eiders may have been spectacled. Observations made 
offshore in the Beaufort Sea by Divoky (1984) suggested that larger flocks may contain hundreds of individuals 
of this species. Divoky found the largest sitting flocks to contain more than 100 birds and flying flocks more than 
300 individuals. During a late June-early July aerial survey in the Chukchi Sea between Peard Bay and Point 
Barrow, Dau and Anderson (2001) observed 40 spectacied eiders in nearshore waters. 


(5) Winter 


The only known wintering area lies south of St. Lawrence Island in the Bering Sea. Because few ciders are 
observed in marine areas along the Beaufort coast in spring, a majority may migrate to the nesting areas overland 
from the Chukchi Sea (TERA 1999). 


During the nonbreeding season spectacled eiders occupy marine waters and forage principally by diving to obtain 
benthic invertebrates at varying depths <80m. They feed primarily on clams but also snails, a variety of 
crustaceans, and members of various other taxa (Petersen, Grand, and Dau, 2000). 


c. Steller's Eider 


While the majority of Steller's eiders breed in arctic Russia, a small number also breed in northwest Alaska 
(USDOL, FWS, 2002). They occur over a large area of the western coastal plain, mainly on the northern half of 
the NPR-A and private land near Barrow. Recent FWS surveys suggest the nesting range of this species may have 
been reduced to a core nesting area near Barrow, where in some years up to several dozen pairs breed. Nesting 
does not occur every year in this area, possibly because of predator presence (Quakenbush and Suydam, 1999). 
This species nests on low-relief tundra adjacent to small ponds or within drained lake basins. Nesting habitat is 
characterized by numerous lakes and ponds with Arctophila and Carex vegetation and small streams (Quakenbush 
et al., 1995; USDOL, FWS, 2002). Incubation lasts about 25 days. Males depart the nesting areas in late June as 
the eggs are hatching. Many of the Alaskan birds move south by way of the Chukotka Peninsula in Russia (P. 
Martin, USFWS, pers. comm., 25 April 2003). Many nests are depredated by foxes, ravens, or jaegers. Females 
with broods remain in nearby wetlands until late August or early September. 


Following the breeding season, Steller's eiders migrate to marine areas to molt, many via Russian coastal areas. 
Molt occurs principally in several lagoons on the north side of the Alaska Peninsula in southwestern Alaska (e.g.. 
Izembek, Nelson lagoons). The molt period for the species lasts from late July to late October. Wintering 
individuals are found in shallow waters from the Alaska Peninsula--including the molting areas until they ice 
over--and Aleutian Islands east to Cook Inlet. In spring, up to tens of thousands of individuals stage in Alaska 
Peninsula lagoons and pause to feed in Kuskokwim Bay before proceeding north to nesting areas, which for most 
individuals is in Russian Far East areas (P. Martin, USFWS, pers. comm., 25 April 2003). A majority of the year 
is spent in shallow nearshore marine water. During fall molt, winter, and spring migration, the Alaska breeders 
intermix with the much more numerous Russian Pacific populations in southwest Alaska. Because individuals of 
the two populations are indistinguishable externally, it is unknown whether the Alaska population concentrates in 


particular areas in winter. 


Steller’s eiders have been recorded at low densities (0.01/km?*) during aerial surveys of the Eider Survey area from 
about Point Lay east to ANWR (Larned et al., 2001; Larned, Stehn and Platte, 2003). The majority of recent 
sightings have occurred between the longitudes of Point Lay and Nuiqsut (on the Colville River) and within 90 
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km (56 mi) of the coast (Map 63). They are rare in the Colville River delta area and extremely rare farther cast 
(Larned et al., 2001; Larned, Stehn and Platte, 2003). Surveys from 1993 to 2002 in early to mid-June yielded 
index estimates ranging from 20 to 785 (Larned, Stehn and Platte, 2003), while estimates from surveys flown late 
June-carly July from 1989-2000 ranged from 176-2543 (Malick. 2002; USDOI, FWS, 2002). It is not clear from 
historical data if the species’ range in northern Alaska has contracted during the period of population decline. The 
estimated ACP population is about 1,000. It is not possible to estimate former population size from historical data, 
although written commentaries suggest the Steller's eider was more common than at present. The species has been 
found at highest densiy (0-3.0 pairs/km*) during road surveys in the core nesting area near Barrow (Quakenbush. 
et al., 1995; USDOL, FWS, 1999a). Intensive surveys in the area between Admiralty Bay and the Chukchi Sea 
from 1999-2001 recorded densities of 0.02 to 0.08 / km? (44 to 112 birds observed during 3 years) (Ritchie and 


King, 2002). 


In June 1997, Steller's cider in Alaska was listed as threatened under the Endangered Species Act because of a 
substantial decrease in the species’ breeding range and a population decline of about 50 percent from the early 
1970's (62 FR 31748). Potential threats to the recovery of this species are discussed in the Steller's Eider 
Recovery Plan (USDOI, FWS, 2002), and include predation, hunting take, ingestion of lead shot, changes in the 
marine environment that affect food or other resources, and exposure to oil or other contaminants in the event of a 
spill. Thus, recovery objectives would include reduction of exposure to lead, nest predation, and hunting 
mortality, as well as acquisition and use of information on their ecology in population modeling efforts. 


d. Critical Habitat 


The U.S. Fish and Wildlife Service (FWS) designated approximately 101,000 km? (38,992 mi’) on the Y-K River 
delta and in Norton Sound, Ledyard Bay, and the Bering Sea between St. Matthew and St. Lawrence Islands as 
critical habitat for the spectacled and Steller's eiders, on February 2 and February 6, 2001, respectively (66 FR 
8850 and 9146). The only area designated in the arctic is Ledyard Bay, a spectacled eider molting area in the 
southeast Chukchi Sea, northwest of Cape Lisburne and south of Point Lay and the westernmost portion of the 
Northwest NPR-A Planning Area. The Bering Sea marine area, the only known wintering area for spectacled 
ciders (Petersen, Larned, and Douglas, 1999), includes organisms in the water column and the underlying bottom 
community where these bottom-feeding ducks forage in depths of at least 70 m (Petersen, Piatt, and Trust, 1998). 


C. SOCIAL SYSTEMS 


1. Economy 


a. Revenues 


(1) North Slope Borough Revenues 


Since the 1980's, the North Slope Borough (NSB) tax base has consisted mainly of high-value property owned or 
leased by the oil industry in the Prudhoe Bay area. According to the final EIS for Saie 144, more than 95 percent 
of Fiscal Year (FY) 1995 revenues came from property taxes (USDOL, MMS, 1996a:Section IILC.1). 


North Slope Borough revenues (exclusive of the North Slope Borough School District) were $224 to $235 million 
between 1992 and 1997. Revenues were $285, $266, and $245 million in 1998, 1999, and 2000, respectively 
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(Abbott, 2001, pers. comm.). In 1997, the assessed value of all property was $11.7 billion; in 1998, 1999, and 
2000, assessed values were $11.4, $10.8 and $10.8 billion, respectively. The NSB expects the total assessed value 
to decline steadily from $10 billion in 2002 to $5 billion by 2013 (Wright, 2001, pers. comm.). Over 95 percent of 
assessed value is related to the oil and gas industry infrastructure centered at Prudhoe Bay. By most accounts, it is 
anticipated that production on the North Slope will decline over the coming decades and the infrastructure will go 
into disuse and be disassembled. The assessed value would see a corresponding decline. 


In FY 1994, the NSB applied a rate of 18.5 mills to assessed property: 4.78 mills for operations and 13.72 mills 
for debt service. Although the mill rate for operations is at the limit allowed by Alaska statutes, the NSB's mill 
rate to repay bonded indebtedness is unlimited. Therefore, the NSB can raise the mill rate to repay bonds without 
legal restraints, and limits on short-term revenues do not drive current capital expenditures. The State has a limit 
of 20 mills on the rate for oil and gas property; thus, self-limitation at an 18.5-mill rate leaves the NSB a buffer to 
increase revenues, if assessed values fall unexpectedly (Nageak, 1998). 


From funds received as a result of the 1999 Northeast NPR-A Lease Sale, the State has awarded the NSB and the 
cities of Atgasuk, Barrow, and Nuigsut 24 grants totaling $28 million in FY 2000. All grants were awarded in 
calendar year 2000 (Hart, 2002, pers. comm.). Subsection (2) State Revenues, explains how the State manages 
intergovernmental fund transfers. 


Between 1966 and 2002, the State allocated $420,000 for two projects under the Land and Water Conservation 
program to the NSB or its communities (www.ahrinfo.org). Under the Federal Coastal Impact Assistance 
Program, the State allocated a one-time grant of $1.9 million to the NSB (www.gov.state.ak.us/dgc/CIAP 


September 2001). 


The NSB received no Outer Continental Shelf (OCS) revenues for the period 1995 through 2000. 


(2) State Revenues 


The State of Alaska receives funds from the Federal Government that are generated by oil and gas activities in 
Alaska. These combined revenues are smail when compared with the State's overall operating budget of $3.7 
billion (1998) to $4.3 billion (2001) (www .legfin. state ak .us/BudgetReports/Operating/), however, they are 
important components of the economy. 


The 1999 Lease Sale in the Northeast NPR-A produced $38.6 million in bonus bids and $1.7 million in rentals 
due the State. The Federal Government has transferred all but $3 million of these funds to the State. The $3 
million is in escrow pending Kuukpik Village Corporation land selections in Northeast NPR-A. The Federal 
Government estimates future annual rentals to the State from the 1999 Northeast NPR-A Lease Sale to be $2 
million. The 2002 Lease Sale in the Northeast NPR-A produced $31.9 million in bonus bids due the State. 


The Federal Government must distribute 50 percent of all revenues from “sales, rentals, bonuses, and royalties” 
on oil and gas leases within the NPR-A to the State (42 U.S.C. § 6508). This requirement for transfer of funds to 
the State is mentioned above. The 50-percent distribution does not apply to State taxes such as severance, 


In allocating NPR-A revenues that are received from the Federal Government under 42 U.S.C. § 6508, the State 
must give priority to municipalities most directly or severely impacted by oil and gas activities in the NPR-A. 
This is accomplished through a grant program. The State generally receives the income from oil and gas leases 
twice a year and makes these funds available as grants to eligible municipalities in the following State fiscal year. 
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The State places these revenues in the NPR-A Special Revenue Fund (AS 37.05.530). Funds not issued as grants 
by the end of each fiscal year are distributed in the following manner: SO percent to the Permanent Fund, 0.5 
percent to the Public School Fund, and 49.5 percent to the General Fund. 


The Alaska Department of Community and Economic Development administers the NPR-A Special Revenue 
Fund grants under the NPR-A Impact Program (3 AAC 150). The purpose of the grants is to mitigate significant 
adverse impacts related to oil and gas leasing within the NPR-A. Municipalities may apply for grants each year 
for planning. construction. and maintenance of essential public facilities or for provision of other necessary public 
services. Municipalities must demonstrate the present or future impact from oil and gas production, 
or transportation. Municipalities applying for a grant must meet certain eligibility requirements (3 AAC 150.050). 


The Federal Government distributed OCS revenues (rents, bonuses, royalties, escrow funds, and settlement 
payments) from Beaufort Sea Lease Sales to the State as follows: 1995--$ 9.4 million; 1996--$ 9.5 million; 
1997--$17.3 million; 1998--$13.6 million; 1999--$14.7 million; 2000--$13.7 million. From 1986-2000, the 
Federal Government distributed $505 million to the State from all types of revenues associated with leasing on all 
of Alaska’s OCS. State income tax and spill and conservation tax revenues related to Beaufort Sea OCS activities 
from 1995-1998 is zero. Between 1966 and 1995, the Federal Government allocated $20 million of OCS revenues 
through the Federal Land and Water Conservation Fund to the State. In turn, the State allocated these funds to 


cosh lestetietione Gereiieiitie cuateste 


Congress amended the OCS Lands Act to authorize the Coastal Inypact Assistance Program in 2000. This 
program makes a one-time allocation of $12 million to the State. Of this amount, the state retains $8 million and 
allocates $4 million to coastal political subdivisions according to a formula specified by the amended act 
(www.gov.state.ak.us/dgc/CIAP September, 2001). 


(3) Federal Revenues 


The 1999 Lease Sale in the Northeast NPR-A resulted in $38.6 million in first year bonus bids and $1.7 million in 
first year rentals for the Federal Government. The Federal Government estimates future annual rentals from the 
1999 Northeast NPR-A Lease sale to be $2 million. The 2002 Lease Sale in the Northeast NPR-A resulted in 
$31.9 million in first-year bonus bids to the Federal Government. 


Total Federal OCS revenues for the Beaufort Sea, including bonuses, royalties and rents were: 1995--$ 1.1 
million; 1996--$16.1 million; 1997--$ 1.1 million; 1998--$ 7.4 million; 1999--§ 1.4 million; 2000--§ 1.4 million. 
Of these revenues, bonuses amounted to $14.4 million from Sale 144 in 1996 and $5.3 million from Sale 170 in 
1998. From 1976 to 2000, Alaska received $6.4 billion in total OCS revenues. Federal income tax collected from 
workers on the Alaska OCS is estimated to have been $1.1 million for drilling and related activity on Warthog 
and Liberty islands in 1997. The Federal Government collected no income tax from workers on the Alaska OCS 
in 1995, 1996, or 1998-2000 because there was no work on the Alaska OCS. 


b. Employment and Personal income 


(1) History of Employment in the North Slope Borough 


Approximately 70 percent of the oil and gas industry workers on the North Slope commute to permanent 
residences in Alaska but outside the NSB: primarily in Southcentral Alaska and Fairbanks. Approximately 30 
percent however, reside outside Alaska (Hadland and Landry, 2002; Hadland, 2002, pers. comm.). The number of 
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those who work and live in the NSB is so small as to be negligiole (see Sec. ILC. 1.b.14)). Two-hundred 
eighty-four thousand workers held fulltime employment in Southcentral Alaska and Fairbanks in 2000. This and 
other related employment data for all industries in Southcentral Alaska and Fairbanks with statewide totals during 
1995-2000 are compared in Table III-10. 


North Slope Borough employment data, as a whole and by sector (including the oil-industry workers at Prudhoe 
Bay) for years 1990 through 1998 are displayed in Table IIl-11. (Note: While the table includes “mining,” the 
data for this industry is completely oil and gas employment at Prudhoe Bay and nearby facilities.) Exploration 
activity in Northeast NPR-A generated approximately 30 jobs between January and April 2000 and 2001. Industry 
anticipates similar exploration efforts there in 2002. The total NSB employment, less mining, reflects workers 
who reside permanently in the borough. The Borough reports: 


Since its incorporation, the North Slope Borough has expended millions of dollars for construction projects 
on work-force development programs to improve the living conditions, employment rates, and skills of its 
residents, [Since 1972,] the number of Inupiat who have skills and experience on construction projects, from 

training programs and most recently from educational opportunities available through Ilisagvik College, has 
dcthy es Getta ese bene, 


Summary descriptions of employment throughout the NSB are provided in Table II]-12 through Table III-14. The 
1998 employment figures by employer for the borough and its eight villages are displayed in Table IIl-12, 1998 
employment data by employer and employee ethnicity (for residents throughout the borough) are displayed im 
Table IIl-13; and the 1998 labor force summary for the borough is displayed in Table I1]-14. For further details on 
employment, see the Final EIS for Sale 170 (USDOI, MMS, 1998:Section IILC.1) incorporated here by reference. 


(2) The Borough Government as Employer 


The NSB's government employs many permanent residents directly and finances construction projects under its 
preceding paragraphs and in the Final EIS for Sale 170 (USDOI, MMS, 1998:Section IILC.1). 


(3) Unemployment in the North Slope Borough 


According to State figures, unemployment in the NSB was 3.5 to 9.4 percent from 1975-200 
(www Jabor state. ak.us/research). However, according to the 1998 NSB Census, 22 percent of the Borough's 


resident labor force believed it was underemployed, and 24 percent of the resident labor force worked fewer than 
40 weeks in 1998 (Table IIl-15). According to the Alaska Department of Labor and Workforce Development, the 
NSB unemployment rate was 16 percent for 1998. According to the 1998 NSB Census, 13 percent of the 
Borough's resident labor force reported being underemployed, and 27 percent worked fewer than 40 weeks in 
1998 (NSB, 1999). Total 1998 unemployment and underemployment figures for the NSB and its eight 
communities are listed in Table II]-15. (For further discussion and details, see NSB, 1995 [NSB-28 through 
NSB-42, 1999:NSB-4! through NSB-54] and USDOL, MMS, 1998:Section ILC. 1). 


Some Alaska economists believe that Alaska’s rural communities have a large percentage of “discouraged 
workers" --those who are involuntarily unemployed but are not counted in the State or Federal unemployment data 
(Windisch-Cole, 1996, pers. comm.). Other Alaska economists do not think the discouraged-worker hypothesis 
applies to the NSB as it is believed that in a mixed cash-subsistence economy, people who do not have cash jobs 
for part of the year may not take one if offered to them (Berman, 1997, pers. comm. ). 
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(4) North Slope Oil-industry Employment of North Siope Borough Resident Natives 


A limited number of North Slope Alaska Natives has been employed in the onl-prodaction facilines or associated 
work in and near Prudhoe Bay since production started in the late 1970's. In addition, Alaska Natives who reside 
on the North Slope are not inclined to relocate for employment (USDOL, MMS, 1993). This historical information 
1s relevant to assessing potential economac effects of oil and gas exploraon and development on the North 
Slope's Native population. A 1993 study contracted by MMS found that the 34 North Slope Natives who were 
interviewed accounted for half of all North Slope Natives who worked at Prudhoe Bay in 1992. The study also 
found that the North Slope Natives employed at Prudhoe Bay made up less than | percent of the 6,000 North 
Slope oil-industry workers (USDOL, MMS, 1993). This pattern is confirmed by data from 1998; it shows that 10 
North Slope Borough Inupiat residents were employed in the ou! industry that year and that this employment 
pattern has continued (Table [Il- 13). 


One of the NSB's main goals has been to create employment for Alaska Native residents. It has been successful in 
hiring many Natives for the NSB's construction projects and operations. However, only a few who are NSB 
residents hold jobs at the Prudhoe Bay industnal enclaves. Native residents seem to prefer NSB employment to 
yobs that are potentially available in industry The NSB pay scales are equal to or better than those in the oi! and 
gas industry, and the working conditions and flexibility offered by the Borough are considered by Native 
employees to be supenor to those in the ot! and gas industry The NSB employment has been high paying and 
very flexible compared with standards in other parts of Alaska, especially so for policies that permit employees to 
take me off (particularly for subsistence hunting). 


The NSB has tried to facilitate employment of Alaska Natives in the oil industry at Prudhoe Bay. It is concerned 
that the on! industry has not done enough to train unskilled laborers or to allow them to participate in subsistence 
hunting. The NSB is also concerned that the oil industry recruits with methods common to western industry. The 
NSB would like the industry to make serous efforts to increase hiring of Borough residents (Nageak, 1998). For 
further information, see USDOL, MMS (1998:Section II1.C.1). In response to this situation, BP Exploration 
(Alaska), Inc (BPXA) has established the ltqanaiyagvik Program whose purpose is to increase BP's hire of 
Natives who are NSB residents This joint venture between the ASRC and its onl-field subsidianes 1 coordinated 
with the Borough and the NSB School District (BP Exploration | Alaska}, Inc, 1998b). 


The Nuiqsut Public Hearing for the NW NPR-A Draft LAP/EIS on March, 2003 provides additional insight to the 
otl-industry s employment of NSB-resident Alaska Natives. It was noted that ConocoPhillips has partnered with 
ASRC tn offernng tramning programs for North Slope residents interested in oi! field maimtenance and heavy 
equipment maintenance Twenty North Slope residents spent the: summer in 2002 working and trarming in these 
areas. ConocoPhillips has worked closely with Kuukpik Corporation, ASRC, and other companies to hire and 
train Alaska Natives. Conoco Phillips, in cooperation with Kuukpik Corporation, sponsors mentonng and training 
at the Alpine Field for North Slope residents (Mr. Wheathall, Nuiqsuit Public Hearing, 2003). Bernice Kaigelak 
has lived in Nuigsut since it was resettled in 1973 and has seen changes since then She feels that ConocoPhillips 
has broken promises for jobs at Alpine She thinks that 3 or 4 percent of the S00 residents of Nuiqsut work at 
Alpine (Bernice Kaigelak, Nuiqsut Public Hearing, 2003) Eli Nakapigak agrees with Ms Kaigelak's comments. 
He adds that 8 years ago Secretary of the Interior Bruce Babbitt and Alaska Governor Tony Knowles held a pubic 
hearing in Nuiqsut before opening the Northeast NPR-A_ They stated they would open that area and promised the 
village yobs At that terme Nuigsut had | 4 percent unemployment and still has |S percent unemployment He 
questions when promises to Nuigsut will be kept (Eli Nakapigak, Nuigsut Public Hearing. 2003). 


(5) Non-Oil Employment in Northwest NPR-A 
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Other than oil exploration, the Northwest NPR-A has offered very intle cash employment. The most likely 
possible employment of other types would be associated with recreation, government activites, and scsentific 
research. For recreation, 30 one-week float trip parties per year have generated employment in receni years 
(Delaney, 2002, pers. comm.). This is equivalent to one person working for 8 months per year. Employment with 
government activites and scientific research 1s assumed to be so small that it 1s effectively zero. This non-oil 
employment is in the Northwest NPR-A only and does not include employment in Barrow or other communities 
of the NSB, they are not within the boundanes of the Northwest NPR-A. 


(6) Federal Employment 


The Nation employed 137 million people in 1999 (www bea doc gov/bea/regional/). 


(7) Personal incomes 


Ageregate. Aggregate personal income in 1999 was: North Slope Borough--$200 million; South Central Alaska 
(Municipality of Anchorage, Matanuska-Susitna Borough, and Kenai Peninsula Borough) and Fairbanks 
Northstar Borough--$1 3.2 billion; U_S.--$7,739.4 billion (www bea doc gow/bea/regional). 


Per Capita. Per capita personal income in 1999 was: North Slope Borough--$20,540, Matanuska-Susitna 
Borough--$1 3,400, Municipality of Anchorage--$25.287; Kenai Peninsula Borough--$20,949, Fairbanks 
Northstar Borough--$21 553 (www dced state.ak us). 


Median F amily. Median familly income in 1999 was: North Slope Borough--$63,810, Matanuska-Susitna 


Borough--$56,.939, Municipality of Anchorage--$63,682, Kenai Peninsula Borough--$54,106; Fairbanks 
Northstar Borough--$56,478 (www doed state ak ws). 


c. Subsistence and the North Siope Borough Economy 


The Inupiat residents of the «SB have traditionally practiced and relied on subsistence activities. Although 
subsistence is not fully part of the cash economy, households do need to expend cash to purchase equipment used 
in the subsistence harvest. such as boats, nfles, all-terraon vehicles, and snowmobiles. The Inupiat are the 
predominant ethnic group in the NSB Also, the Inupiat are the prevailing ethnic group expending income for 
subsistence-harvest equipment The | 998 annual household subsistence expenditures by ethnicity are shown in 
Table IT]. 16. it is apparent that subsistence hunting is important to the NSB's whole economy and even more 
important to the culture as described in Sec. I11.C_3, Subsistence-Harvest Patterns, and Sec. II1.C.4, Sociocultural 
Systems. 


2. Cultural Resources 


The history of the culture of northern Alaska defines the Northwest NPR-A Planning Area. For this |AP/EIS, 
northern Alaska is that portion of Alaska north of the Continental Divide or that area north of 68° N. latitude. The 
cultural history of northern Alaska differs significantly frozs the cultural history of other regions of North 
America since its earliest human residents appear to be the first people in the Western Hemisphere. The physical 
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remains of roughly 12,000 years of human occupation are within northern Alaska, and it is the only place where 
the prehistoric cultural history of the Western Hemisphere can be traced from its origin to today. However, since 
much of ancient Beringia now makes up the floor of the Beaufort and Chukchi Seas, the ix:itial chapter of the 
region's cultural history is speculative. 


The term Beringia describes an ecological region that existed during the glacial episodes of the Pleistocene, when 
world-wide sea level was as much as 300 ft lower than today, creating a dry-land connection between Siberia 
(Asia) and Alaska (North America). Beringia included most of northeastern Siberia, that part of Alaska to the 
Alaska Peninsula, and the land bridge connecting them. This area was a vast, mostly unglaciated landmass of 
nearly 2 million mi’ with an extreme continental climate (Hopkins et al., 1982). 


Most archaeologists agree that northern Alaska was initially occupied by immigrants from Northeast Asia who 
crossed the land bridge from Siberia to Alaska around 15,000 years Before Present (BP). Some time before 
11,500 BP descendants of these immigrants moved south, populating the rest of the Western Hemisphere. 
However, that is probably as far as consensus would go. Although these Asian immigrants produced some bifacial 
stone tools such as projectile points, the basis of their stone tool industry was a core and blade technology 
producing unifacial tools such as burins, scrapers, and drills on blades. The latter is a common trait among the late 
Pleistocene Siberian cultures (Dikov, 1977, 1979, 1996, 1997). 


There is little doubt that the various cultural groups involved in the earliest migrations into the North American 
Arctic were deterred from moving south because of the glacial ice mass that isolated Alaska from the rest of the 
North American continent (Kunz, 1996). While contained within this unglaciated but ice-bound region, some of 
these immigrant groups may have coalesced and developed a stone tool technology specific to procuring the large 
mammals of the region such as bison, muskoxen, and caribou. Although it did produce some blades, this evolving 
stone tool industry was based on bifacial technology, which produced tools such as lanceolate projectile points 
and knives, as well as distinctive unifacial tools such as spurred scrapers and gravers made on flakes rather than 
blades. If so, these people would have been the first Paleoindians, as defined by technology and culture. 


Although northern Alaska may well have been the location of the Paleoindian culture and it may have been where 
the stone tool industry first evolved, 11 was not where Paleoindians were first recognized. Paleoindians were first 
noted in an archaeological site more than 3,000 mi south of Alaska at Folsom, New Mexico in 1926. It was not 
until the late 1970's that Paleoindian sites were discovered in northern Alaska, a discovery that caused 
archacologists to reexarnine theories of emerging populations in the New World. Since the middle of the last 
century, Paleoindians have been considered by most scholars to represent the first indigenous, geographically 
widespread North American cultural tradition (Kunz and Reanier, 1995). As the climate and vegetation began to 
change at the end of the Pleistocene with the large Ice Age mammals disappearing and the ecosystems 
reorganizing, the Paleoindians vanished from northern Alaska's archaeological record. From approximately 9,700 
years BP until 7,800 years BP, there is no solid evidence of human occupation in northern Alaska (Kunz, 2000). 
This abruptly ends the first chapter of northern Alaska's cultural history. 


The loosely defined, Siberian-affiliated, Paleo-Arctic tradition, which appears to be as ancient as the Paleoindian 
tradition, is adjacent to the Northwest NPR-A Planning Area on the south side of the Continental Divide 
(Anderson, 1970). Although some researchers (Anderson, 1970; Bowers, 1982; Gal, 1982) have suggested that a 
few sites derived from the Paleo-Arctic tradition may lie north of the Continental Divide, this is uncertain because 
the tradition lacks diagnostic artifacts and has no radiocarbon evidence. However, since the boundary separating 
northern Alaska from the area to the south is little more than a line drawn on a map, the Paleo-Arctic tradition 
may well be part of northern Alaska’s cultural history. Because of its ephemeral nature, various researchers define 
and describe the Paleo-Arctic tradition differently (Anderson, 1970; Dumond, 1987; West, 1981), making it 
difficult to determine an end date for this techno/cultural group. However, the consensus among experts is that the 
end came sometime after 8,000 years BP. 


The Northern Archaic tradition (Anderson, 1968) followed the transitional Ice Age cultures group. Northern 
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Archaic tradition groups inhabited northern Alaska sometime after 8,000 years BP until 3,000 to 2,000 years BP. 
The hallmarks of the tradition’s stone tool assemblages are large, bifacial side/corner notched and stemmed 
projectile points, bifacial knives, and large scraoral. Although the mammoth, bison, and horse of the Ice Age had 
disappeared, these people inhabited the region and exploited its resources (large terrestrial mammals such as 
caribou, muskoxen, and moose) in much the same way as their ancient predecessors. 


Roughly 5,000 years BP, a new cultural entity appeared in northern Alaska--the Eskimo. While Eskimos were not 
among the first residents of northern Alaska, their varied and sophisticated technology allowed them to exploit the 
resources of the region more than their Northern Archaic predecessors/neighbors. Soon they dominated the area 
and grew more numerous than any previous groups who had inhabited the region. Their technological 
sophistication enabled them to exploit the coastal and inland ecosystems and to expand eastward into Canada and 
Greenland. There is an unbroken record of their use of northern Alaska since they first appeared in the region 
(Reanier, 1997; Sheehan, 1997). The technological signatures of the Eskimo cultures are a chipped stone industry 
of small, often delicate, well-made bifacial projectile points, ground stone implements, a variety of well-made, 
often decorated bone, ivory, and antler tools and items of personal adornment, as well as a proliferation of 
composite tools (Irving, 1964; Dumond, 1987). 


The succession of the Eskimo Continuum cultures began with the Denbigh Flint Complex people, followed by the 
Choris, Norton and Ipiutak cultures (Giddings, 1964; Dumond, 1987). These closely related cultural groups 
compose what archaeologists generally refer to as the Arctic Small Tool tradition (Irving, 1964). These early 
Eskimos spent as much or more time living in and exploiting the subsistence resources of the foothills and 
mountains of the Brooks Range as they did the Arctic coast. 


About 1,600 years ago, there seems to have been a switch to coastal activities. The Birnirk people, who developed 
technology that allowed them to successfully exploit maritime resources (particularly whales) more than the 
earlier Eskimo cultures, initiated this change (Stanford, 1976). This trend continued with the Thule people into the 
historic period. At the same time, related but less numerous populations, referred to generically as Late 
Prehistoric Eskimos, continued to exploit the resources of the interior. They subsisted primarily on caribou and 
other large terrestrial mammals while wintering on the margins of lakes with plentiful fish (Gerlach and Hall, 
1988). These people may have been the antecedents of the modern Nunamiut or Inland Eskimo who seem to 
appear in the archaeological record between 400 and 300 years BP (Kunz and Phippen, 1988). 


Some of the earliest history of northern Alaska played out in this region with contact between the Euro-American 
arctic whaling fleet and Alaska Natives beginning in the middle of the 19th Century. More than 50 years of 
continuous contact followed, drastically altering a traditional culture and Alaska Native lifestyle (Brower, 1942; 
Foote, 1964; Bockstoce, 1978). In just a few generations, the indigenous people of northern Alaska moved from 
the Stone Age to the Atomic Age. 


It is noteworthy that it is rare for a single cultural group to dominate a region as large as northern Alaska for such 
an extended period. The modern indigenous peoples of northern Alaska are as successful today as their ancestors 
of 5,000 years BP were, subsisting in one of the harshest environments on earth. The evidence supporting this 
history resides in thousands of prehistoric and historic sites throughout the region. These sites are the physical 
manifestation of the cultural history of northern Alaska--a nonrenewable resource. This resource must be 
protected and managed wisely for its scientific and cultural value. 


To date, about 400 cultural resource sites have been identified within the Northwest NPR-A Planning Area. Most 
of these sites are prehistoric and they are the result of inventory conducted as part of the 10Sc studies undertaken 
during the late 1970's (Davis et al., 1981; Hall and Gal, 1988). The 10Sc archaeological surveys inventoried less 
than 3 percent of the land area within the Northwest NPR-A Planning Area, with most sites clustered in just a few 
locales. This distribution does not reflect the density of prehistoric people based on the locational preference. 
Rather, it suggests that only a few portions of the Planning Area have been examined through organized 
reconnaissance of cultural sites: e.g., wellsite locales, portions of the coast, and a few of the major drainages. The 
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absence of recorded cultural sites across most of the Planning Area is simply the result of limited work there 
(Davis et al., 1981; NSB, 1978; Hall and Gal, 1988; Kassam and Wainwright Traditional Council, 2000). Where 
inventories and surveys have been conducted, cultural sites have usually been found. This suggests that there are a 
tremendous number of undiscovered cultural resource locales in the region and that examination of the 
unsurveyed portions of the Planning Area would dramatically increase the number of known sites. Known sites 
and village sites. The sites recorded in the Traditional Land Use Inventory (North Slope Borough, 1978) display 
the greatest density on the major rivers and associated drainages and along portions of the coast (Kassam and 
Wainwright Traditional Council, 2000). 


The NSB's Traditional Land Use Inventory and the Wainwright Traditional Council's Human Ecology Mapping 
Project compile subsistence resource/use locations, landmarks, travel routes, and special significance locales in 
the living memory of the Inupiat people. The Planning Area contains extensive locales. This graphically 
demonstrates that the communal cultural memory of the inupiat people is a large and extremely valuable resource 
essential to the NPR-A planning process and will be equally important for guiding future identification of 
mitigation sites, if development occurs. 


Most of the cultural sites in the Planning Area are, by virtue of their isolation and remoteness, protected from 
most types of impacts other than those caused by nature. The majority of the prehistoric sites however, are 
partially exposed or shallowly buried and therefore, vulnerable to impacts from human activity. Almost without 
exception, historic sites lie on the surface and are extremely vulnerable. Although most surface-disturbing 
activities occur during the winter when snow covers the deeply frozen ground, damage to or destruction of 
cultural sites can occur. For this reason, foreknowledge of planned surface-disturbing activities, whether planned 
for the winter or summer, is essential if these resources are to be protected, as directed by law and policy. 


3. Subsistence-Harvest Patterns 


This section describes the subsistence-harvest patterns of the Inupiat communities in and adjacent to the 
Northwest NPR-A Planning Area: Point Lay, Wainwright, Barrow, Atgasuk, and Nuigsut. This 
community-by-community description provides general information on subsistence-harvest patterns, harvest 
information by resource and community, timing of the subsistence-harvest cycles, and harvest-area concentrations 


by resource and by community. 


Further information regarding the harvest areas, species harvested, and quantities harvested can be found in the 
final EIS for Beaufort Sea Sales 144 and 170 (USDOI, MMS, 1996a, 1998). The following summary is 

by information from current studies including: Alaska Department of Fish and Game (ADF&G) 
(1995a); S.R. Braund and Associates and UAA, ISER (1993); S.R. Braund and Associates (1996); Alaska 
Consultants, Inc. (ACI), Courtnage, and Braund (1984); ACI and Braund (1984); Kruse et al. (1983); Alaska 
Natives Commission (1994); City of Nuigsut (1995); USDOI, MMS (1996b, 1996c, 1997); Hoffman, Libbey, and 
Spearman (1988); North Slope Borough Contract Staff (1979); Impact Assessment (1990a,b); Hall (1983); Fuller 
and George (1997); and Impact Assessment (1989). Other sources include USDOI, BLM NPR-A 105(c) and other 
pertinent documents: USDOI, BLM (1978a,b,c; 1979a,b,c,d; 1981; 1982a,b,c; 1983a,b,c; 1990; 1991; and 1997); 
the National Petroleum Reserve-Alaska Final IAP/ EIS (USDOI, BLM and MMS, 1998) and the Liberty 
Development and Production Plan Final EIS (USDOL, MMS, Alaska OCS Region, 2002b). 


a. Subsistence Defined 


Generally, subsistence is considered to be hunting, fishing, and gathering for the primary purpose of acquiring 
food. The Alaska National Interest Land Conservation Act (ANILCA) defines subsistence as: 
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the customary and traditional uses by rural Alaska residents of wild, renewable resources for direct personal 
or family consumption as food, shelter, fuel, clothing, tools, or transportation; for the making and selling of 
handicraft articles out of nonedible byproducts of fish and wildlife resources taken for personal or family 


consumption; for barter or sharing for personal or family consumption; and for customary trade (16 U.S.C. § 
3113). 


The North Slope Borough Municipal Code defines subsistence as: 


an activity performed in support of the basic beliefs and nutritional needs of the residents of the borough and 
includes hunting, whaling, fishing, trapping, camping, food gathering, and other traditional and cultural 
activities (North Slope Borough Municipal Code 19.20.020 (67)). 


As a lifestyle for Alaska Natives, subsistence is more than the harvesting, processing, sharing, and trading of 
marine and land mammals, fish, and plants. Subsistence should be understood to embody cultural, social, and 
spiritual values that are the essence of Alaska Native cultures (Bryner, 1995; Alaska Department of Natural 
Resources, 1997). 


The community residents adjacent to the Beaufort Sea multiple-sale area participate in a subsistence way of life. 
While new elements have been added to the way people live, this way of life is a continuation of centuries-old 
Inupiat traditional patterns. Until January 1990, Alaska statutes defined “subsistence uses” as, 


the non-commercial, customary and traditional uses of wild, renewable resources by a resident domiciled in 
a rural area of the state for personal or family consumption (AS § 16.05.940), 


and subsistence uses were given priority over other uses. In January 1990, as a result of McDowell vs. State of 
Alaska, the Alaska Supreme Court declared this law unconstitutional. However, Federal law (Title VIII of 
ANILCA) continues to provide for subsistence and grants it priority over other uses on the public lands. 


The 1989 ruling means Alaska cannot legally (according to State law) establish rural preference for subsistence. 
The effect of the Alaska Supreme Court's decision was stayed until July 1, 1990. The State had until then to 
devise a solution to the issues raised in the McDowell decision. The Alaska Legislature was and has not been able 
to pass any subsistence legislation, despite special sessions called for that purpose and other efforts initiated more 
recently by Governor Tony Knowles. On Federal lands and navigable waters in Alaska, Federal laws grant 
agencies will continue to do so until State legislation can be enacted (USDOL, FWS, 1992). Spurred by a number 
of recent court decisions and the State of Alaska's inability to enact a subsistence plan that guarantees some type 
of rural preference, the Department of the Interior manages subsistence fisheries on Federal lands (Whiney, 1996; 
Hulen, 1996a,b; Kizzia, 1996). 


b. The Cultural importance of Subsistence 


Subsistence activities are assigned the highest cultural values by the Inupiat and provide a sense of identity in 
addition to being an important economic pursuit. Many species are important for the role they play in the annual 
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cycle of subsistence-resource harvests, yet effects on subsistence can be serious, even if the net quantity of 
available food does not decline. Subsistence resources provide more than dietary benefits. They also provide 
materials for personal and family use and the sharing of resources helps maintain traditional Inupiat family 
organization. Subsistence resources also provide special foods for religious and social occasions; the most 
important ceremony, Nalukatag, celebrates the bowhead whale harvest. The sharing, trading, and bartering of 
subsistence foods structures relationships among communities, while at the same time the giving of these foods 
helps maintain ties with family members elsewhere in Alaska. 


Subsistence activities on the North Slope occur within a matrix of a mixed cash and subsistence-harvest economy. 
As one North Slope hunter observed: "The best mix is half and half. If it was all subsistence, then we would have 
no money for snowmachines and ammunition. If it was all work, we would have no Native foods. Both work well 


together.” (ACI, Courtnage, and Braund, 1984). 


c. Community Subsistence-Harvest Patterns 


Two major subsistence-resource categories occur on the North Slope: the coastal/marine and the 
terrestrial/aquatic. In the coastal/marine group, the food resources harvested are whales, seals, walruses, 
waterfowl, and fish. In the terrestrial/aquatic group, the resources sought are caribou, freshwater fishes, moose, 
Dall sheep, edible roots and berries, and furbearing animals. Generally, communities harvest resources most 
available to them. Harvests tend to be concentrated near communities, along rivers and coastlines, and at 
particularly productive sites. The distribution, migration, and seasonal and more extended cyclical variation of 
animal populations make decisions on what, where, and when to harvest a subsistence resource very complex. 
Many areas might be used infrequently, but they can be quite important harvest areas when they are used 
(USDOL, BLM, 1978d). Under certain conditions, harvest activities may occur anywhere in the Planning Area. 


How a village uses any particular species can vary greatly over time and data from short-term harvest surveys can 
often lead to a misinterpretation of use/harvest trends. For example, if a particular village did not harvest any 
bowhead whales in one year, whale use would go down; consequently, consumption and use of caribou and other 
species would likely go up, in absolute and percent terms. If caribou were not available one winter, other 
terrestrial species could be hunted with greater intensity. The harvest of faunal (animal) resources, such as marine 
and terrestrial mammals and fish, is heavily emphasized, so the subsistence harvest of vegetation by communities 
adjacent to the Planning Area is limited. When compared with southerly regions, the total spectrum of available 
resources in the arctic region is limited. 


While subsistence-resource harvests differ from community to community, the resource combination of caribou, 
bowhead whales, and fish has been identified as the primary grouping of resources harvested. Caribou is the most 
important overall subsistence resource in terms of hunting effort, quantity of meat harvested, and quantity of meat 
consumed. The bowhead whale is the preferred meat and the subsistence resource of primary importance because 
it provides a unique and powerful cultural basis for sharing and community cooperation (Stoker, 1984, as cited by 
ACI, Courtnage, and Braund, 1984). In fact, the bowhead could be said to be the foundation of the sociocultural 
system. Depending on the community, fish is the second or third most important resource after caribou and 
bowhead whales (Table III-17). Bearded seals and various types of birds are also considered primary subsistence 
species. Waterfowl are particularly important during the spring, when they provide variety to the subsistence diet. 
Outside the North Slope, black brant that molt in the NPR-A have a substantial value to subsistence users in the 
Yukon-Kuskokwim Delta, while subsistence hunters in Alaska's Interior use Canada geese extensively. In the late 
1970's when bowhead whale quotas were low and the Western Arctic herd (WAH) of caribou crashed (and the 
Alaska Board of Game placed bag limits on them), hunters turned to bearded seals (ugruk), ducks, geese, and fish 
to supplement the subsistence diet (Atqasuk could only turn to the last three resources) (Schneider, Pedersen, and 
Libbey, 1980). Seal oil from hair seals and bearded seals is an important staple and a necessary complement to 
other subsistence foods. 
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The subsistence pursuit of bowhead whales has major importance to the communities of Wainwright, Barrow, and 
Nuigsut (some Point Lay men whale with crews from Wainwright and some Atgasuk men whale with Barrow 
crews). The sharing of whale muktuk, or fat, and whale meat is important to the inland community of Atgasuk 
and continues to be the most valued activity in the subsistence economy of these communities. This is true, even 
in light of harvest constraints imposed by quotas from the International Whaling Commission; relatively plentiful 
supplies of other resources such as caribou, fish, other subsistence foods; and the availability of retail grocery 
foods. 


Whaling traditions include kinship-based crews, use of skin boats (only in Barrow for their spring whale-hunting 
season), distribution of the meat, and total community participation and sharing. In spite of the rising cash 
income, these traditions remain as central values and activities for all Inupiat on the North Slope. Bowhead whale 
hunting strengthens family and community ties and the sense of a common Inupiat heritage, culture, and way of 
life. Thus, whale-hunting activities provide strength, purpose, and unity in the face of rapid change. In terms of 
the whale harvest, Barrow is the only community within the Planning Area that harvests whales in the spring and 
fali. Subsistence whaling for the community of Nuiqsut occurs only during the fall season, although some Nuiqsut 
hunters travel to Barrow to join Barrow whaling crews during the spring whaling season (North Slope Borough, 
1998). 


An important shift in subsistence-harvest patterns occurred in the late 1960's, when the substitution of snow 
machines for dogsleds decreased the importance of ringed seals and walruses as key sources of dog food and 
increased the relative importance of waterfowl. This shift illustrates how technological or social change can lead 
to the modification of subsistence practices. Because of technological and harvest-pattern changes, the dietary 
importance of waterfowl also may continue to increase. However, these changes would not affect the central and 
specialized dietary roles that bowhead whales, caribou, and fish--the three most important subsistence-food 
resources to North Slope communities--play in the subsistence harvests of Alaska’s Inupiat, and for which there 
are no practical substitutes. 


The subsistence resources used by these communities are listed by common species name, Inupiaq name, and 
scientific name in Table III-18. For a comparison of the proportion of Inupiat household foods obtained from 
subsistence in 1977, 1988, 1993, and 1998, see Table III-19 (see also the Beaufort Sea Sale 144 Final EIS, Sec. 
i11.C.3 [{USDOL, MMS, 1996a]). The percentage of households in Barrow and Nuiqsut who participate in 
successful harvests of subsistence resources is shown in Table III-20 and the percentages of the total subsistence 
harvest by individual species for each community are shown in Table III-17. Relative household consumption of 
subsistence resources, changes in subsistence activity, and expenditures on subsistence for Wainwright, as 
determined from a North Slope Borough economic profile and census conducted in 1998-1999 (NSB, 1999) are 
displayed in Figure IIl-12, Figure IIl-13, and Figure IIl-14 (respectively). 


Many species are important for the role they play in the annual cycle of subsistence-resource harvests, yet effects 
on subsistence can be serious even if the net quantity of available food does not decline. The consumption of 
harvestable subsistence resources provides more than dietary benefits; it also provides materials for persona! and 
family use and the sharing of resources helps maintain traditional Inupiat family organization. Additionally, 
subsistence provides a link to the cash economy: many households earn cash from the crafting of whale baleen or 
walrus ivory and from the tanning of furs. 


Full-time wage employment has had a positive effect on the subsistence hunt by providing cash for snow 
machines, bats, motors, and fuel--important tools for the hunt. However, full-time employment also limits the 
time a subsistence hunter can spend hunting to after-work hours. During midwinter, this window of time is further 
limited by waning daylight. In summer, extensive hunting and fishing can be pursued after work and without any 
limitations. 


Subsistence harvest patterns are potentially impacted by oil and gas activities. Inupiat concerns regarding oil 
development in the NPR-A identified during scoping, and those identified in public outreach for recent OCS 
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actions and the Northstar project, fall into eight categories. 


Disrunti — bsi —e ios). 
Interrupting or preventing access to subsistence areas. 

Destroying Native food. 

Desradi dost fenntes of 

Impacting communities from the cumulative effects of oil development (especially in the community of 
Nuigsut). 

7. Failing to sufficiently recognize Inupiat indigenous knowledge concerning subsistence resources, 
subsistence-harvest areas, and subsistence practices. 


8. Damaging Inupiat culture. 


SYP Y PLP & 


One analysis of Inupiat concerns about oil development was based on a compilation of approximately 10 years of 
recorded testimony at North Slope public hearings for State and Federal energy-development projects. Most 
concerns confirmed those raised in scoping, centering on the subsistence use of resources, including damage to 
subsistence species, loss of access to subsistence areas, loss of Native foods, or interruption of subsistence -species 

. These four concerns represent 83 percent of all concerns heard in the testimony from the North Slope 
for this period (S.R. Braund and Assocs., In prep.; Kruse et al., 1983:table 35; USDOL, MMS, 1994; Human 
Relations Area Files, Inc., 1992). 


d. Annual Cycle of Harvest Activities 


The primary subsistence-harvest areas for Point Lay and Wainwright are displayed on Map 65. The primary 
subsistence-harvest areas for Barrow, Atgasuk, and Nuiqsut are displayed on Map 89. Very few Inupiat live 
outside the traditional communities, but the seasonal movement to hunting sites and camps for subsistence 
activities involves travel over and use of extensive areas around these settlements. The aggregate community 
subsistence-harvest areas for the primary subsistence resources of marine mammals (whales, seals, walruses, 
polar bears), caribou, fish, birds (and eggs), furbearers (for hunting and trapping), moose, Dall sheep, grizzly 
bears, small mammals, and invertebrates, as well as berries, edible roots, and fuel and structural material are 
shown on Map 66. Specific species’ harvest areas for Point Lay are shown on Map 67 and Map 68; for 
Wainwright, see Map 69, Map 70, and Map 71;for Barrow, see Map 72, Map 73, Map 74, and Map 75; for 
Atgasuk, see Map 76; and for Nuiqsut, see Map 77and Map 78. Annual subsistence cycles for Point Lay, 
Wainwright, Barrow, Atgasuk, and Nuiqsut are described below and depicted in Figure I11-03, Figure I11-04, 
Figure [11-05, Figure 111-06, and Figure II1-07, respectively. The subsistence areas and activities of these five 
communities in or near the Northwest NPR-A Planning Area could be affected by the activities evaluated in this 
IAP/EIS. Portions of the terrestrial subsistence-harvest areas of Point Lay, Wainwright, Barrow, Atqasuk, and 
Nuigsut lie within or near the Planning Area. 


(1) Point Lay 


With a population of 139 in 1990 and 247 in 2000 (USDOC, Bureau of the Census, 1991 and 2001), Point Lay 
has the smallest population of any of the communities in the North Slope Borough (NSB). About 90 mi southwest 
of Wainwright, the village sits on the edge of Kasegaluk Lagoon near the confluence of the Kokolik River with 
Kasegaluk Lagoon. As with other communities in and adjacent to the Northwest NPR-A Planning Area, Point Lay 
residents enjoy a diverse resource base that includes both marine and terrestrial animals. But, Point Lay is unique 
among the communities; its dependence is relatively balanced between marine and terrestrial resources and, 
unlike the other communities discussed here, local hunters do not pursue the bowhead whale. Beluga whale is the 





IH-100 A / DESCRIPTION OF THE AFFECTED ENVIRONMENT 











Final Integrated Activity Plan/Environmental Impact Statement, 2003 





village's preferred and pivotal marine mammal resource. Barner island shores, and the protected and productive 
lagoons they form, provide prime habitat for other sea mammals and birds--both important resources in the Point 
Lay subsistence round (USDOI, BLM, 1978d; Fuller and George, 1997). 


Point Lay marine subsistence activities take place in the sea-ice and coastal zones extending from the Punnuk 
Creek area in the south northward to Icy Cape. In the past, Point Lay residents were the Kukparungmiut (people 
of the Kukpowruk River) and the Utukamiut (people of the Utokok River). These origins continue in the 
persistence of an important traditional use practice that takes subsistence hunters inland, up the Kukpowruk and 
Utukok Rivers, and into the De Long Mountains for trapping and for hunting caribou. Beluga hunting and 
seasonal occupation of fish camps are important family and community activities reflecting the communal effort 
needed for a successful harvest and the overall importance of these resources (USDOI, BLM, 1978d). Point Lay's 
subsistence-harvest area is shown on Map 65. Subsistence resources used by Point Lay are listed by common 
species name, Inupiag name. and scientific name in Table II]-18. Point Lay's specific subsistence-harvest areas for 
major subsistence resources are depicted on Maps 67and 68. The Point Lay seasonal subsistence round is shown 


in Figure I-03. 


In 1992, the NSB surveyed its eight communities on subsistence harvests, but obtained insufficient data on 
species taken at Point Lay, so current harvest levels could not be estimated. Enough data was gathered to develop 
a picture of household participation in various subsistence activities though. These results are displayed in Table 
Iil-21 (Fuller and George, 1997). 


Gregg Tagarook, hunter and elder from Wainwright, had this to say about weather and hunting conditions in 
Kasegaluk Lagoon: 


I grew up on Barter Island for a long while. | was at Wainwright and lived in Pt. Hope for 14 years. | know a 
little bit about how things travel, and I've been taught by different community elders, and one elder has said 
something I never forgot. I'm grateful that | understand a place called Kasegaluk. Our older generation has 
observed Kasegaluk and said the north wind would blow hard and the current would be strong but this would 
never change. | understand the hard times and the older generations would take their families out there for 
camping. When there is nothing dangerous there, | want to say in hunting in fall and mid-winter there would 
be some shallow spots and the upper part of it would be good. Around there it is dangerous. When the wind 
is coming from the west, the shore ice would come off from the shore. That is west of Wainwright. A place 
called Mikigealiak. When it was a west wind, we dared not be out there hunting because it is dangerous. We 
were saying that the oil industry should know about these conditions that occur when the west wind is 
blowing in that area because the ice is very strong. North northwest wind. That's that wind 90 miles west of 
here. (Alaska Traditional Knowledge and Native Foods Database, Northwest Arctic Regional Meeting, Sept. 
1998 [UAA, ISER, No date]). 


(a) Bowhead Whales 


Unlike the communities of Wainwright, Barrow, and Nuiqsut, bowhead whaling is not practiced in Point Lay, 
primarily because spring ice leads are too far offshore of the barrier island/lagoon environment of the community. 
The unique environmental challenges presented by the physical setting at Point Lay have kept bowhead whaling 
from appearing in the more modern seasonal subsistence round. Bowhead whales were taken traditionally, but 
there has not been a bowhead taken in the village since it was resettled in 1972. In fact, no bowheads have been 
taken in the area since 1941 (S.R. Braund and Assocs., 1988; Impact Assessment, Inc., 1989). More recently, a 
few Point Lay men participated in the bowhead whale hunt by traveling to Point Hope, Barrow, and primarily 
Wainwright, to whale with local bowhead whaling crews (Impact Assessment, Inc., 1989). 
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Dorcas Neakok, interviewed in 1988 and 1989, recounted early whaling at Point Lay: 


People don't hunt whales at Point Lay. But Tony Joule put a whaling crew out when I was a teenager here 
[1930's]. Amos Agnasagga's uncle Alvy was adopted to Shaglook, so his name is Alvy Shaglook. He lives in 
Kotzebue now. Well, this uncle had two skin boats here. Tony Joule got a crew together for each of those 
boats. 


The open lead was way out, so they had to travel far. 1 don't know how many miles out they had to go. You 
couldn't see land from out there - only the mountains way to the south. Maybe twenty-five miles? They each 
got a whale, but it was tough work. 


They cut the whales in pieces in the water because there were not enough people here to pull them out. There 
were over a hundred people but that wasn't enough for those big whales. Everybody went out to help except 
a few women taking care of the babies back at the village. We had to cut fast so the whales wouldn't get 
smelly. They didn't have to cut little thing. Just what they could take home. 


All the students helped too. We did the cooking for the whalers and whatever had to be done. That was part 
of our schooling....All the dog teams were working hard. Every family had their own dog team because that 
was their only transportation. That's how I got tired out--hauling meat back and forth. Some of us took turns. 
The dogs would get so tired, they couldn't move anymore. We would stop and let them sleep. Then we'd start 
again. There must have been ten to twenty teams. 


That was the first time I saw much of a whale... (Impact Assessment, Inc., 1989). 


(b) Beluga Whales 


Point Lay's most important subsistence marine resource is the beluga whale and the community depends on this 
species more than any other Native community in Alaska. Beluga whale makes up more than 60 percent of the 
community's total annual subsistence harvest. A major community activity is a single cooperative hunt in the 
summer, principally in the first two weeks of July, on the outer coast of the barrier islands. Hunting is done in a 
few key passes between these islands where schools of belugas migrating north are known to feed, and within 
Kasegaluk Lagoon. Most hunting is concentrated south of the village in Kukpowruk and Naokok passes. 
Normally, when a pod is sighted, all available hunters herd the whales into the shallows of Kasegaluk Lagoon, 
near the old village, where they can be more easily shot and beached. They are swiftly butchered and shared 
equally by all participating hunters and throughout the community. Belur> is shared with other communities and 
may be exchanged for other subsistence foods hard to come by ir Point . .y, such as bowhead whale. In 1983, the 
beluga harvest was reported to range from 3 to 30 whales annually, with a mean annual harvest of 13 (Davis and 
Thompson, 1984). In 1982, Point Lay harvested 28 belugas (Braund and Burnham, 1984) and in 1992 the 
estimated harvest was revised upward to 40 whales annually from 1983 to 1992 (Fuller and George, 1997). The 
relative contribution of beluga whale to the Point Lay subsistence harvest is shown in Figure IT1I-O8; for harvest 
seasons, see Figure I11-03; for use area/habitat, see Map 67; for annual beluga harvest since 1982, see Table 
I1l-23; and for Point Lay's 1987 Subsistence-Harvest Summary, see Table 11-24 (USDOI, BLM, 1978d: ADF&G, 
1996; Braund and Burnham, 1984). 


According to hunters in Point Lay, belugas move slowly along the coast from Omalik Lagoon to Icy Cape while 
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they feed. They move up the coast in two or three pulses and enter the passes in Kasegaluk Lagoon when the tide 
and current are going out. When they enter the lagoon, they stay in the deep channels near the inlets and do not go 
out a different inlet unless they are herded. Big, white adults lead the group and adults and young travel together. 
If belugas encounter ice, they retreat to the inlets until the ice is gone. If spooked, they will return when the 
disturbance has stopped. This beluga behavior is usually observed from late June to early July. Hunters say that 
the migration path taken by the belugas is determined by the first group to pass by. If the first group is disturbed, 
succeeding groups of whales may not come within hunting range. Hunters believe that this first pulse of belugas 
should not be interfered with. It must be left alone to establish the migration path which succeeding pulses of 
whales will follow, regardless of hunting activity (Huntington and Mymrin, 1996). 


Beluga meat is dried and stored in the oil. The oil is aged and said to have medicinal properties. It is supposed to 
help sores heal quickly and is good for earaches (Huntington and Mymrin, 1996). 


Dorcas Neakok had this to say about techniques for the beluga hunt at Point Lay: 


..People still do that together--herd them up and hunt. We butcher them across the lagoon on the hill where 
it's not sandy. The mayor is in charge of dividing the beluga up for everyone in the village. We make a pile 
for each house and have to haul them up to the ice cellars because they spoil quick. | remember around 1980 
we got lots of beluga. Those were happy days but lots of work. We were lucky. A few years we didn't get 


any beluga. 


People don't get beluga other places because they travel in the open lead with whales and sink easy in that 
deep water after shooting. We herd them to a shallow place in the lagoon so they can't sink. That's why lots 
of people want beluga. When we have enough, we send lots of bags and boxes to Barrow, Wainwright, and 
Kotzebue. But not this year; fourteen was not enough for the village. We could only send a little part (Impact 
Assessment, Inc., 1989). 


(c) Walrus 


Walrus are hunted from icy Cape to the southern end of Kasegaluk Lagoon and as much as 20 mi offshore. In 
years with favorable ice conditions, walrus are harvested from the end of June until the end of July on ice floes 15 
mi offshore moving northward with the prevailing coastal currents. If hunting is unsuccessful near the village, 
hunters will travel to Icy Cape and continue the hunt into August. In recent years, the traditional importance of 
walrus as food for dog teams has declined and walrus are now primarily hunted for human consumption. In years 
with good ice conditions, the harvest averages 10 to 15 animals. A 1987 subsistence survey recorded a harvest of 
6 walrus by 25 households (out of 43 total households). From 1988 to 1997, 10 walrus were harvested, from a low 
of zero for the years 1988 to 1992, to a high of 4 in 1995 and 1996. For Point Lay's 1987 Subsistence-Harvest 
Summary, see Table II1-24; for annual walrus harvest numbers, see Table I11-25; and for harvest seasons, see 
Figure 111-03 (USDOI, BLM, 1978d; Braund and Burnham, 1984; ADF&G, 1996; Stephensen, Cramer, and Burn, 
1994; Cramer, 1996, pers. comm.). 


(d) Seals 


Bearded seals (ugruk) and ringed seals are taken in the spring when they can be found sunning on the 
northward-moving ice. Point Lay hunters begin the spring sea mammal hunt south of the community because the 
first broken ice holding sea mammals appears there, usually in April. Seals can be killed and dressed out while the 
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prevailing currents carry the hunters and their kills back (north) to Point Lay. In some seasons, if this process is 
unsuccessful, hunters will travel to Icy Cape where the sea ice grounds on shoals and concentrates the game. 


Later in the season, hunters looking for bearded seals and walrus take ringed seals closer to the community. 
Bearded seal hunting occurs in June after spring sealing is over. Hunters search the broken ice for ugruk as far as 
6 mi out, and they sometimes go farther if they are also looking for walrus. Spotted seals feed in Kasegaluk 
Lagoon in the summer and are harvested on the shores adjacent to the passes into the lagoon. They have valuable 
skins and do not sink when shot. They are available in the fall and all winter but are seldom taken during this 
season. The seal harvest area ranges from Cape Beaufort in the south to Icy Cape in the north. The annual harvest 
of bearded seals was estimated to range from 2 to 10 in 1984. A State of Alaska subsistence survey in 1987 
recorded 13 taken. In the same 1987 survey, 25 households harvested 49 ringed seals and 53 spotted seals. For 
Point Lay's 1987 Subsistence-Harvest Summary, see Table IIl-24; for harvest seasons, see Figure [11-03 (USDOI, 
BLM, 19784; ADF&G, 1996; Braund and Burnham, 1984). 


With the introduction of the snow machine in the early 1980's and the decline in the use of dog teams, seal meat 
was no longer needed as dog food. In addition, because aluminum and wood boats replaced skin boats, ugruk 
skins were no longer in high demand. Further, as caribou from the WAH became more plentiful, the hunting 
preference shifted away from seals (Braund and Burnham. 1984). 


Waldo Bodfish, interviewed in 1985. related this about past seal hunting at Icy Cape: 


There's a place they call Atigutitugvik. At the mouth of that little stream they put a net out here in early fall 
before freezeup and caught a lot of seals. There's a big bar right here about 200 feet long, right from here it's 
sticking out, and spotted seals always lay on that big bar right there by that point and also someplace in here. 
It's still there. And Taiugniqtug, that means ‘salty ocean.’ And Avuk mound. The bar is right there. There's no 
(drinking) water there so you have to carry enough water to last you a few days. | always did that when | 
went hunting there, go across the lagoon and camp right on the spit, when I used to hunt spotted seals years 
ago. 


That's a good place for seining seals too, with a net. They always go there from every direction, sometimes 
more than 500 gathered there this time of the year, August. But when you shoot you have to hit one every 
time. If you miss they move some other place. These spotted seals are really spooky, they won't stay any 
place where there are people around, you know. They'll go away someplace. 


When the spotted seals are gathered somewhere along the coast they gradually move along to the south on 
those entrances all the way to below Point Lay, move along gradually and then go in and stay for a while and 
then go out and move along to another entrance. They do that every fall before freezeup. I've never told that 
to people who want to know about the coast, but | did this time so you'll know. As soon as the lagoon freezes 
up, they lay on top of the ice right back of the entrance, have a great time, and when the lagoon ice starts to 
get thick, they go out and move to another place farther south. The ones that want to stay just spend the 
whole winter under the ice, but they make breathing holes here and there and keep them open (Neakok et al. 
1985). 


(e) Fish 


Fish is a valued resource in the subsistence ecop-wmy. Fishing and time spent at fish camps ts an important 
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community activity for Posnt Lay residents. The most intense marine fishing with set gill nets starts in July and 
peaks in August. Chum, pink, and king salmon (rarely) are caught, as well as herring, smelt, flounder, Arctic char, 
grayling, and broad whustefish. In the fall, people move up the Kukpowruk and Utukok Rivers in family groups to 
fish camps where they net fish. When the ice hardens in the fall. they turn to pgging Marine fishing takes place 
on the sea and lagoon shores of the barner :slands and along the mamiand coast from Icy Cape to the south end of 
Kasegaluk Lagoon. Intensive use areas are found at Naokok Pass. near the old village. and on the shores near the 
present village site. For Point Lay's 1987 Subsistence-Harvest Summary, see Table II]-24; for harvest seasons, see 
Figure 111-03 (USDOI, BLM, 19784; Braund and Burnham, 1984; ADF&G, 1996). 


Dorcas Neakok recounted this about subsistence fishing: 


We had lots of fun fishing when the village started again. Our house at fish camp was too small, so whoever 
wanted to follow brought their own gear and used tents. Fall is the only fishing time, October and part of 
November. There's grayling. dolly varden, silver fish, and dog salmon. You just have to get your hook out. 
It's freezing then so as you take the fish out they freeze (Impact Assessment, Inc. 1989). 


(f) Polar Bears 


In the short days of winter when the sea ice 1s solid, polar bears are sometimes taken, although they are hunted 
less actively than in the past when it was still legal to sell their skins. In 1983, local hunters saw few bears, but 
they had seen many in years past. In 1987, a State subsistence survey reported one polar bear taken by 25 
households (out of a total of 50 households). The community harvest figures for polar bear from 1983 to 2001 are 
shown in Table II]-26. For Point Lay's 1987 Subsistence-Harvest Summary, see also Table [1]-24; for harvest 
seasons, see Figure 111-03 (USDOI, BLM, 1978; Braund and Burnham, 1984; ADF&G, 1996). 


Dorcas Neakok related these details of the trapping era. 


Most of our living was off the land from Warren's [her husband] trapping. Fur prices weren't much in those 
days. Fox were fifteen to thirty buck depending on how clean they were. Polar bear was pretty good, five to 
ten dollars a square foot. There was quite a bit of polar bear but not as many as right now. Sometimes they 
travel cight in a bunch now. it looks like the whole family with young ones and old ones (Impact 
Assessment, Inc., 1989). 


Kate Petersen said this about polar bear hunting: 


We moved to Point Lay because there was no work. My husband Dan Susook hunted polar bear He always 
killed those. They used to sell the skins for good money. Now people can't sell polar bear (Impact 
Assessment, Inc., 1989). 


(g) Caribou 


In the early 1970's, when resettlement occurred, caribou was Point Lay's single most important subsistence food 
source, but in the intervening years, beluga whale has supplied the greater amount of food After beluga hunting. 
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canbou hunting had the next ughest parucipation percentage (for Pout Lay's houschold parucipaton mm vanous 
subsistence activities, see Table [1]-21). Hunters prefer hunting in late summer and fall, during the months of 
August, September, and October, when the animals are fat and the males have yet to rut. Caribou are available in 
winter and are sometimes taken then When cambou populations plummeted i the 1970's and stnct harvest 
regulations were umposed, the communsty had difficulty making doctary adjustments. 1 could not rely on bowhead 
whales because of lumited accessibility, or on the arca’s lomsted fish resources (streams and nvers in the area are 
small and only marginally important in terms of area fish production (Craig. 1984]). For Pout Lay's 1987 
Subsistence-Harvest Summary, see Table [11-24 ; for harvest seasons see Figure 111-03 (USDOL, BLM, 19784, 
ADF&G, 1996, Fuller and George, 1997). 


Migratory birds (and thew eggs) are an important food source for Pout Lay residents, supplying them woth thei 
first source of fresh meat when ducks and geese migrate north im the spring. Eider ducks and geese migrate 
coastally while other types of geese follow mayor nver drammages. Hunting 1s usually done from the edge of the 
spring ice leads during May when hunters are looking for seals In late August and early September. geese are 
again hunted as they fly south Exder and oldsquaw are the most hunted ducks, while brant and Canada geese are 
the primary geese species. Ptarmgan can be taken all year and, like cambou, are available during the winter 
months. For Point Lay's 1987 Subsistence-Harvest Summary, see Tabic II]-24; for harvest seasons, see Figure 
111-03 (USDOL, BLM, 19784; Braund and Burnham, 1984, ADF&G, 1996). 


Dorcas Neakok remembers. 


| would walk across from Kali [Old Village] to this area where the village is now for ptarmigan. This was 
way before DEW-line came in. | used a shotgun or 22 and put lots of winter ptarmigan in a sack in the ice 
cellar. We'd eat those im the springtime because they don't store away long like ducks. Summer and falltime 
we'd hunt fresh new ptarmigan (Impact Assessment, Inc. 1989). 


(i) Other Resources 


In spring, ground squirrel and wolverine come out of hibernation and they are actively hunted, grizzly bear are 
sometimes taken in spring as well. Late summer is the best time for berry picking, mussels, clams. and other 
invertebrates are also gathered at this time With the onset of winter, trapping and hunting for fox, wolverine, and 
wolf begin (for Point Lay's 1987 Subsistence-Harvest Summary, see Table III-24: for harvest seasons, see Figure 
111-03, USDOL, BLM, 19784). Data for Point Lay's household consumption of subsistence resources, changes in 
subsistence activities, and expenditures on subsistence for 1998-1999 (as denved from a NSB economic profile 
and census conducted in 1998-1999, NSB, 1999) are displayed in Figure 111-09, Figure I11-10, and Figure I-11, 
respectively. 


Dorcas Neakok had this to say about medicinal plants when interviewed in 1988 and | 989 


What else did the old people do’? They used plants, the leaves and little flowers. They put it in water and 
drank the plants for colds or sore throats. | never really got to see that kind. The first me | tned any of those 
plants was yesterday Somebody gave me a certain kind of leaf |artemesia, stink weed] for my swollen knee. 
It's been hurting, and | couldn't even bend 1. 
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Last night | wrapped those leaves on top and went to sleep. Now, today, | can bend it. It sure helped. I don't 
feel my knee hurting. It's like those leaves sucked it out. They told me I can even pick the leaves in the 
wintertime when they're dried up. | never believed much in those myself-'till | ted it now. I'm going to start 
collecting them... (Impact Assessment, Inc., 1989). 


(2) Wainwright 


The community of Wainwright, with 2 population of 492 in 1990 and 546 in 2000 (USDOC, Bureau of the 
Census, 1991 and 2001), enjoys a diverse resource base that includes both terrestrial and marine resources. The 
city sits on the Chukchi Sea coast about 100 mi southwest of Barrow. Marine subsistence activities focus on the 
coastal waters from Icy Cape in the south to Point Franklin and Peard Bay in the north. The Kuk River lagoon 
system--a major marine estuary--is an important marine and wildlife habitat used by local hunters. Wainwnght is 
situated near the northeastern end of a long bight that affects sea-ice conditions as well as marine-resource 
concentrations. Wainwright's terrestrial subsistence-harvest area is within the boundaries of the Northwest NPR-A 
Planning Area and any Chukchi Sea coastal landfall developed for exploration would be adjacent to marine 
subsistence harvest areas. 


Lydia Agnasagga gave this testimony at a local public hearing in 1987 for MMS' Chukchi Sea Lease Sale 109: 


We live on subsistence, and everybody knows that..cspecially on the Arctic Coast. We live mainly on the 
animals from the sea and from the land, as well, and we can't very well live without those...our food because 
we didn't grow up with beef or anything like that, and | can say that everything costs so much nowadays. It's 
hard to try to live just by buying...store-bought food, and that's the reason why I'm concerned about this 
[lease sale] (USDOI, MMS, 1987c). 


At the same hearing. Jim Allen Aveoganna related: 


1 was raised [by] hunting only. My | J had never been working, just hunting for a living. And | raised my 
family half the time just by hunting, which I can say. That's how we live. Us older people here...we have 
lived just for |the] hunt. We were raised just by hunting only. No money, nothing. My dad never had been 
employed: only time he start employ|ment} was the time he was [an] old age citizen. So, that's how we lived 
(USDOL, MMS, 1987c). 


(a) Bowhead Whales 


Bowhead whales are Wainwright's most important marine resource; they are available in the Wainwright area 
beginning in late April (Figure [11-04). Wainwright is not as ideally situated for bowhead whaling as Point Hope 
and Barrow. Ice leads often break far from shore and they are often wider than those near Barrow or Point Hope. 
multiple leads are common. Skin boats are used eariy in the season, when the leads are narrower 
(ACVCourtnage/Braund, 1984). Because of the wider leads occurring later in the season, Wainwright whalers are 
likely to use aluminum boats to pursue bowheads farther offshore. There are approximately cight whaling camps 
along the edge of the landfast ice (ACI/Braund, 1984). In some years, these camps are 10 to 15 mi offshore. The 
bowhead whale harvest area delineated in Map 70 and Map 7! (Braund and Burnham, 1984, Kassam, 2001) 
indicates the harvest concentration areas over the past few years. Bowhead harvest areas vary from year to year, 
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depending on where the open leads form; the distance of the leads from shore also varies from year to year 
(ACI/Courtnage/Braund, 1984). 


From 1962 to 1982, the bowhead harvest accounted for 8.2 percent of the total annual subsistence harvest (an 
average of 1.5 whales taken each year) (Stoker, 1983). The annual bowhead harvest has not varied as much as the 
harvest of other subsistence resources. However, over the past 20 years, the number of whales taken has varied 
from 0 to 6, and the relative bowhead contribution to the total annual subsistence harvest has increased (see Table 
I1l-27). In a subsistence study conducted in Wainwright from 1988 to 1989 (S.R. Braund and Assocs., 1989a), 
bowhead whales (4 whales harvested) accounted for 42.3 percent of total edible pounds harvested while marine 
mammals made up 70 percent of the total edible pounds harvested. Two whales were harvested during the 1989 to 
1990 season. They composed 29 percent of the total edible pounds harvested (ADF&G, 2002). No bowheads 
were taken in 1992 and the marine mammal harvest was made up primarily of walrus, beluga whale, and ugruk 
(Fuller and George, 1997). 


In local interviews with hunters, conducted by the Wainwright Traditional Council and University of Calgary 
researchers for the Mapping Human Ecology Project in Wainwright, one hunter said: "It makes you more like a 
human being when you catch a whale--makes you real proud. Nobody understands what that feels like” (Kassam 
and Wainwright Traditional Council, 2001). 


A hunter interviewed for the same project stated that hunters generally prefer small whales because they are easier 
to work with and the maktak (skin and blubber) is softer. The whalers determine whale size by the size of their 
“noses”: “If we see he's got a big high nose, then we know it's a big one. If you see one with a small nose and it 
disappears right away, we know that's a small one” (Kassam and Wainwright Traditional Council, 2001). 


(b) Beluga Whales 


Beluga whales are available to Wainwright hunters during the spring bowhead-whaling season (late April to early 
June); however, pursuing belugas during this time jeopardizes the bowhead whale so the beluga hunt occurs only 
if no bowheads are in the area. Belugas also are available later in the summer (July through late August) in the 
lagoon systems along the coast (Map 69 and Map 71). The reluctance of Wainwright residents to harvest belugas 
during the bowhead-whaling season means the community must rely on the unpredictable summer harvest for the 
major volume of the beluga whale harvest resource. Consequently, the relative importance of the beluga whale 
varies from year to year (Nelson, 1981; ACI/Courtnage/Braund, 1984). The annual average harvest of belugas 
(over 20 years from 1962-1982) is estimated at 11, or 2.7 percent of the total annual subsistence harvest (Stoker, 
1983). In Braund's studies (1989a) and with UAA, ISER (1993), 2 whales were harvested, making up 1.1 percent 
of Wainwright's harvest in 1989. In 1990, no whales were harvested. Since 1990, the beluga harvest has ranged 
from 0 to 38 animals in 1998, while in 2001 23 whales were taken (Fuller and George, 1997) (see Table III-23). 


In local hunter interviews conducted for the Mapping Human Ecology Project in Wainwright, one hunter stated: 


There were these two guys out there. They were watching the killer whales chasing the belugas, and the 
killer whale got one. And he talked to it in Eskimo and kind of high and mighty, and he said, ‘Give me a 
piece of that beluga.’ And the [killer] whales bit off a piece of it, bit off a chunk of it, went over, got near the 
edge of the ice, held out that piece of beluga in his mouth. His buddy seen that, and that guy who was asking 
for some was too scared, and pretty soon that killer whale just left. 


Belugas are considered an unpredictable subsistence resource and some community members believe that marine 
boat traffic is pushing the belugas farther south. There are two pulses of beluga whales that go by Wainwright, 
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one in early May and another in late June. Because people are focusing on the bowhead whale harvest in May, 
they only hunt belugas from the late June migration. Whales are communally hunted as in Point Lay. A group of 
boats will herd the whales into Kuk I - »00n where they are harvested in the shallow water (Kassam and 
Wainwright Traditional Council, 200. ). 


(c) Pacific Walrus 


Walruses are present seasonally in Wainwright, with the exception of a few that overwinter in the area. The peak 
hunting period occurs from July to August (Figure IIl-04) as the southern edge of the pack ice retreats. In late 
August and early September, Wainwright hunters occasionally harvest walrus that are hauled out on beaches. The 
focal area for hunting walruses is from Milliktagvik north to Point Franklin. However, hunters prefer to harvest 
walruses south of their communities (Map 65, Map 69, and Map 71) so northward-moving pack ice can carry the 
hunters toward home while they butcher their catch on the ice. This northward-moving current also helps the 
hunters return home in their heavily loaded boats (Nelson, 1981). The annual average harvest (over 20 years from 
1962-1982) is estimated at 86 walruses, or 18.5 percent of the total annual subsistence harvest (Stoker, 1983). In 
Braund's 1989a study, walrus composed 17.6 percent of the total harvest and in 1989 they accounted for 33.7 
percent of the total harvest (1989a) (for the number harvested, see Table III-22). Since 1989, the annual walrus 
harvest has ranged from 0 to 153 animals (see Table III-25). In 1992, 82 walrus were harvested, composing 25 
percent of the total subsistence harvest (Fuller and George, 1997). 


In hunter interviews conducted for the Mapping Human Ecology Project in Wainwright, a hunter related: 


Long ago, the walrus was hunted 15 to 20 miles out. It was a long way to haul a heavy walrus back. We had 
to fill the canoes with walrus, the hides--no bones. The only bones you carried on those canoes were the 
tusks. You take all the meat off and sink the carcass for the rest of the animals. When they got through 
butchering the walrus, they would say: ‘Il hope we have calm weather for the trip home.’ That's what they 
would say to animals, ‘hope it is calm all the way home.’ And they would usually come in on a calm day. 


Many people still eat walrus kauk (the breast portion), meat, and blubber, and fewer consume the heart, kidneys, 
intestine, and liver (Kassam and Wainwright Traditional Council, 2001). 


(d) Seals 


Wainwright residents hunt four seal species--ringed, spotted, ribbon (all hair seals), and bearded seals. Ringed 
seals (the most common species) are generally available throughout the ice-locked months. Bearded seals are 
available during the same period, but they are not as plentiful. Although they are harvested less frequently, 
spotted seals are common in the coastal lagoons during the summer; most are taken in Kuk Lagoon. Ribbon seals 
occasionally are available during the spring and summer months. Ringed and bearded seals are harvested most 
intensely from May through July (ACI/ Courtnage/Braund, 1984). Most ringed seals are harvested along the coast 
from Milliktagvik to Point Franklin, with concentration areas along the shore from Kuk Inlet southward to 
Milliktagvik and from Nunagiag to Point Franklin. Migrating seals are most concentrated at Qipuglaich, just 
south of Kuk Inlet ‘Map 69 and Map 71) (Nelson, 1981). 


The bearded-seal harvest is an important subs'sience activity in Wainwright because it is a preferred food and the 
skins are used as covers for the whaling boats (ACI/Courtnage/Braund, 1984). The best harvest areas for bearded 
seals are on the flat ice south of Wainwright, off Qilamittagvik and Milliktagvik and beyond, towards Icy Cape 
(Nelson, 1981). Although no araual harvest data was available for bearded seals in the 1962-1982 
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twenty-year-average computation, the annual average subsistence harvest (over 20 years from 1962-1982) is 
estimated at 250 seals, or about 12.3 percent of the total annual subsistence harvest (Stoker, 1983). In 1988, 
Braund (1989a) documented that 97 bearded seals were harvested, accounting for 6.6 percent of the 
marine-mammal harvest that year. One hair seal harvest during the past 20 years is estimated at between 250 and 
1,600 seals. In recent years, approximately 250 hair seals have been harvested each year. In 1989, Braund 
recorded 98 hair seals (ringed and spotted), composing |.1 percent of the total marine-mammal harvest (1989a). 
For 1989 harvest numbers, see Table III-22. 


Traditionally, ringed and bearded seals were widely harvested. Today ugruk (bearded seal) is the most soughi 
after species and ringed seal is not considered as important. The ugruk is considered a mainstay subsistence 
resource and is prized for its fat and meat. It is harvested from spring through fall. Smaller ugruk are preferred for 
their meat and the larger ones are considered best for rendering oil. Recently, some elders have commented that 
there is a change in the taste and texture of ugruk meat and oil. The meat has a stronger taste when boiled and the 
oil rendered from the blubber is not white (Kassam and Wainwright Traditional Council, 2001). 


(e) Fish 


Wainwright residents harvest a variety of fishes in most marine and freshwater habitats along the coast and in 
lagoons, estuaries, and rivers. The most important local fish harvest occurs from September through November 
(Figure II1-04) in the freshwater areas of the Kuk, Kugrua, Utukok, and other river drainages (Craig, 1987; see 
Map 69). Ice fishing for smelt and tomcod (saffron cod) occurs near the community, primarily during January, 
February, and March. In the summer months, Wainwright residents harvest Arctic char, chum, and pink salmon, 
Bering cisco (whitefish), and sculpin along the coast and the lower portions of Kuk Lagoon (Nelson, 1981; ACI/ 
Courtnage/Braund, 1984). The most common species harvested in the Kuk River system are Bering cisco and 
least cisco, grayling, lingcod, burbot, and rainbow smelt. Other species that are harvested less frequently along the 
coast (in some cases in estuaries or freshwater) include rainbow smelt, flounder, cisco, saffron cod, arctic cod, 
trout, capelin, and grayling (Nelson, 1981; Craig, 1987). Marine fishing is conducted from Peard Bay to Icy Cape 


and in Kuk Lagoon. 


During the period 1969 to 1973, the annual fish harvest was about 3,800 Ibs The annual per capita fish catch was 
9 Ibs. (The ADF&G cautions that this data was not systematically collected or verified [Craig, 1987].) Stoker 
(1983, as cited by ACI/Braund, 1984) uses this data and lists fish as a minor resource in the total harvest of 
Wainwright subsistence resources (approximately 0.8% of the annual harvest averaged over 20 years). Fish were 
the third-largest source of subsistence foods and the third-most-important species harvested in Wainwright in 
1981. In Braund’s study, fish made up 3.9 percent of the total harvest in 1989, with whitefish and least cisco the 
most important. In 1990, fish accounted for 4.9 percent of the total harvest, with least cisco and rainbow smelt 
again the most important species (S.R. Braund and Assocs., 1989a; $.R. Braund and Assocs. and UAA, ISER, 
1993). For the 1989 harvest numbers, see Table IT1-22. 


This increase in the importance of fish resources can be attributed to: |) the increase in the importance of fish as a 
subsistence resource because snow machines and motorized skiffs have made distant fish camps more accessible: 
and 2) a value change that has stimulated the residents’ interest in fishing and camping away from the community 
(Nelson, 1981). The fish harvest plays an important role in strengthening kinship ties in the community (Nelson, 
1981; ACI/Courtnage/Braund, 1984). In addition, fish are a crucial resource when other resources are less 
abundant or unavailable and, over time, fish are a more reliable and stable resource (Nelson, 1981). Fuller and 
George (1992) estimated that fish resources made up 8.8 percent of the total subsistence harvest in 1992. 


In interviews conducted in Wainwright for the Mapping Human Ecology Project, community members said that 
fish taste best in the fall, during caribou hunting season. Fish harvested during this season are whitefish, lingcod, 
salmon, and grayling. “Winter fishing takes place before the ice is too thick to cut through.” The community noted 
that recently there seems to be more salmon in local rivers. Historically, chum salmon was the only variety 
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caught, but recently people have reported catching king, chum, Coho, and sockeye (Kassam and Wainwright 
Traditional Council, 2001). 


(f) Polar Bears 


Polar bears are generally harvested along the coastal area in the Wainwright region, around Icy Cape, at the 
headland from Point Belcher to Point Franklin, and at Seahorse Island (Nelson, 1981; Map 71). Wainwright 
residents hunt polar bears primarily in the fall and winter, less frequently in the spring, and rarely in the summer 
(Figure II1-04). Polar bears account for a small portion of the Wainwright subsistence harvest, with an annual 
average (over 20 years) of 7 harvested, or | percent of the annual subsistence harvest (Stoker, 1983). Braund 
found that polar bears made up 1.4 percent of the total harvest in 1989 and 1.7 percent in 1990 (S.R. Braund and 
Assocs., 1989; S.R. Braund and Assocs., and UAA, ISER, 1993). For the 1989 number harvested, see Table 
I11-22. Since 1972, the prohibition of the commercial sale of polar bear hides has diminished the intensity of the 
harvest. Even so, the pursuit of polar bears continues to be an important manifestation of Inupiat traditional skills 
and an expression of manhood in a society that places an extremely high value on hunting as a way of life 
(Nelson, 1981). The annual numbers of polar bears harvested in Wainwright from 1983 to 2001 are shown in 
Table III-26. 


Since the sale of polar bear hides was banned in the late 1970's, the local harvest of polar bear has declined. Some 
local hunters believe that, “Inupiat were paying the price for the over har.esting of polar bears by non-Native 
hunters, who used Cessna aircraft.” Most of the bears hunted since the ban are normally bears that have come too 
close to the community and appear to be threatening. Polar bears are no longer specifically harvested for 
subsistence reasons. Because of changing ice conditions (ice forms later in the season) bears are more commonly 
trapped on land and cannot reach the ice to hunt for seal. Community members believe that many bears are 
starving because of this change ir ice conditions (Kassam and Wainwright Traditional Council, 2001). 


(g) Caribou 


Caribou is the primary source of meat for Wainwright residents. Before freezeup, caribou hunting is conducted 
along the inland waterways, particularly along the Kuk River system. During the winter, most of the herd moves 
inland to the Brooks Range and then south of the North Slope, but some caribou remain near the coast. During the 
spring, the herd returns and concentrates near the Utukok and Colville River headwaters. In June, the herd follows 
major stream and river drainages toward the coast (Nelson, 1991). Wainwright's caribou harvest area is displayed 
on Map 65 and Map 69. An annual average (over 20 years from 1962-1982) of 1,200 caribou was harvested 
(Stoker, 1983), accounting for $1.6 percent of the total annual subsistence harvest. Caribou are available 
throughout the year, with a peak harvest period from August to October (Figure I11-04). In Braund’s 1989 study in 
Wainwright, caribou made up 23.1 percent of the total harvest, and in 1990 they composed 23.7 percent of the 
total harvest. In 1992, 748 caribou were harvested, representing 34.3 percent of the annual subsistence harvest 
(1989a, 1993; Fuller and George, 1997). For 1989 harvest numbers, see Table I1]-22. 


In interviews conducted in Wainwright for the Mapping Human Ecology Project, one hunter stated that, “He and 
his brother were hunting one time, and they happened to shoot the first caribou on the wrong side of the river. The 
rest of the migrating caribou stopped on that very spot and stayed there for a few days. He believed that they had 
no tracks to follow, and they were not sure which way to go. He and his brother decided that they would never 
shoot those first caribou again. These first caribou are the lead caribou and mark the route for the rest of the 
migrating herd.” A caribou killed in winter is covered with snow and left for a few days. It is propped up in a 
sitting position because the meat is said to “taste like dung if the animal is not sitting on its haunches.” Some older 
hunters do not skin or gut a caribou killed at this time, believing that leaving it intact “sweetens the meat.” The 
heat produced by leaving the carcass intact is said to partially cook the meat and innards. After a couple of days, 
the animal is skinned, cleaned, and taken back to the community and eaten as quag (frozen meat). Over the last 50 
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years, hunters contend that caribou have become tamer and many do not migrate but instead spend the entire year 
in the Wainwright area (Kassam and Wainwright Traditional Council, 2001). 


(h) Waterfow! 


The migration of ducks, murres, geese, and cranes begins in May and continues through June. The waterfow! 
harvest is initiated in May at whaling camps and continues through June (Figure II1-04). Hunting decreases as the 
bird populations disperse to their summer ranges. During the fall migration south, the range is scattered over a 
wide area (Map 65 and Map 69) and, with the exception of Icy Cape, hunting success is limited 
(ACI/Courtnage/Braund, 1984). Wainwright residents annually harvest an estimated 1,200 Ibs of birds (averaged 
over 20 years from 1962-1982), or about 0.3 percent of the total annual subsistence harvest (Stoker, 1983). In 
1989, Braund reported that birds were 2.4 percent of the total harvest and geese were 2.0 percent of the total bird 
harvest; in 1990, birds were 2.1 percent of the harvest (S.R. Braund and Assocs., 1989a; S.R. Braund and Assocs. 
and UAA, ISER, 1993). For 1989 harvest numbers, see Table III-22. Although the volume of waterfowl meat is a 
relatively small portion of the total subsistence harvest, waterfowl! hunting is a key element in Wainwright's 
subsistence routine. Like fishing, bird hunting is highly valued in social and cultural terms. Waterfowl dishes are 


an essential part of community feasts prepared for holidays such as Thanksgiving and Christmas (Nelson, 1981). 
Fuller and George (1992) estimated that birds made up 4.5 percent of the total subsistence harvest in 1992. 


Because the bowhead harvest and spring bird hunting periods overlap, hunters sometimes have to choose between 
the two activities. At whaling festivals following a successful bowhead harvest, geese are traditionally served as 
well. It is often the friends and relatives of a whaling captain who take care of providing geese for the feast. When 
harvesting eider ducks, residents try to avoid killing spectacled and Steller's eiders because they are aware that 
they are threatened and endangered species; nevertheless, they admit that some are killed when they happen to be 
flying in a flock of common or king eiders. With brant, hunters prefer the taste of spring birds because they have 
not yet begun to eat sea grasses and seaweed. Many hunters do not the like new Federal regulations requiring the 
use of steel shot, claiming that it does not bring down geese as well as lead shot (Kassam and Wainwright 
Traditional Council, 2001). 


(3) Barrow 


As with other communities adjacent to the Planning Area, Barrow residents (population 3,469 in 1990, 3,908 in 
1993, 4,641 in 1998, and 4,581 in 2000 [USDOC, Bureau of the Census, 1991 and 2001; NSB, 1995, 1999}) 
enjoy a diverse resource base that includes both marine and terrestrial animals. Barrow’s location is unique among 
the communities in the Northwest NPR-A Planning Area; the community is a few miles southwest of Point 
Barrow, the demarcation point between the Chukchi and Beaufort seas. This location offers superb opportunities 
for hunting a diversity of marine and terrestrial mammals and fishes. Barrow's subsistence-harvest area is depicted 
on Map 72 and Map 73. Subsistence resources used by Barrow are listed by common species name, Inupiag 
name, and scientific name in Table III-18. Specific subsistence-harvest areas for major subsistence resources for 
Barrow are shown on Map 73. Barrow harvest sites recorded by Braund from 1987 through 1990 are shown on 
Map 72 (S.R. Braund and Assocs. and UAA, ISER, 1993), and known Barrow hunting and fishing camps are 


depicted on Map 74. 


(a) Bowhead Whales 


Barrow residents hunt the bowhead whale during spring and fall; however, more whales are harvested during the 
spring whale hunt, which is the major whaling season (Figure 11-05). In 1977, the International Whaling 
Commission (IWC) established an overall quota for subsistence hunting of the bowhead whale by the Alaskan 
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Inupiat. The quota is regulated by the Alaska Eskimo Whaling Commission that annually decides how many 
bowheads each whaling community may take. At the May 2002 meeting of the IWC, Japan led a vote by member 
the State Department to conduct another vote on the bowhead quota and were successful in getting the quota 
restored (Kizzia, 2002; Kizzia and O'Harra, 2002; Dobbyn, 2002; Gay, 200). In the past, Barrow whalers 
continued their hunt in the fall to meet the quota and to seek strikes that have been transferred to the community 
camps along the edge of the landfast ice. The locations of these camps depend on ice conditions and currents. 
Most whaling camps are located south of Barrow, some as far south as Walakpa Bay. Typically, Atgasuk whalers 
participate in the subsistence bowhead hunt by joining Barrow whaling crews. 


Depending upon the season, the bowhead is hunted in two areas. In the spring (from early April until the first 
week of June), the bowheads are hunted from leads that open when pack-ice conditions deteriorate. At this time, 
bowhead whales are harvested along the coast from Point Barrow to the Skull Cliff area and the distance of the 
leads from shore varies from year to year. The leads are generally parallel and quite close to shore, but 
occasionally they break directly from Point Barrow to Point Franklin and force Barrow whalers to travel over the 
ice as many as 10 mi offshore seeking open leads. Typically, the lead is open from Point Barrow to the coast and 
hunters seek whales | to 3 mi from shore. A stricken whale can be chased in cither direction in the lead. Spring 
whaling in Barrow is conducted almost entirely with skin boats because the narrow leads prohibit the use of 
aluminum skiffs, which are more difficult to maneuver than the traditional skin boats (ACI, Courtnage, and 
Braund, 1984; S.R. Braund and Assocs. and UAA, ISER, 1993). Fall whaling occurs east of Point Barrow from 
the vicinity of Barrow to Cape Simpson. Hunters use aluminum skiffs with outboard motors to chase the whales 
during the fall migration, which takes place in open water as many as 30 mi offshore. 


No other marine mammal is harvested with the intensity and concentration that is expended on the bowhead 
whale. Bowheads are very important in the subsistence economy. From 1962-1982 bowhead whales accounted for 
21.3 percent of the annual subsistence harvest (ACI, Courtnage, and Braund, 1984), for an average of 10.1 
whales/year. From 1987 through 1990, Braund (S.R. Braund and Assocs. and UAA, ISER, 1993) conducted a 
3-year subsistence study in Barrow. The number of subsistence species harvested by year and the 3-year average 
reported in the study are shown in Table II1-28. During the last year of the study, harvest data indicated that 58.2 
percent of the total harvest was marine mammals and 43.3 percent of the total harvest was bowhead whales 
(ADF&G, 1995b). For the number harvested, see Table I1]-29. As with all species, the harvest of bowheads varies 
from year to year; over the past 40 years, the number taken cach year has fluctuated from 0 to 30 (see Map 75, 
Figure I11-05, and Table !!!-27). In the memory of community residents, 1982 is the only year in four decades 
when a bowhead whale was not harvested (ACI, Courtnage, and Braund, 1984; $.R. Braund and Assocs. and 
UAA, ISER, 1993; Fuller and George, 1997; Braund, 2002, pers. comm. ). 


(b) Beluga Whales 


Beluga whales are available from the beginning of the spring whaling season through June and occasionally in 
July and August in ice-free waters (Figure I11-05). Barrow hunters do not like to hunt beluga whales during the 
bowhead hunt, preferring to harvest them after the spring bowhead season ends, which depends on when the 
bowhead quota is met. Belugas are harvested in the leads between Point Barrow and Skull Cliff. Later in summer, 
belugas are occasionally harvested on both sides of the barrier islands of Elson Lagoon. The annual average 
beluga harvest from 1962-1982 was estimated at 5 whales, or 5 percent of the total annual subsistence harvest 
(ACI, Courtnage, and Braund, 1984). In Braund's 1993 study, there were no harvests of beluga whales in the 
three-year period of data collection (S.R. Braund and Assocs. and UAA, ISER, 1993, ADF&G, 1995b; see Table 
111-28). During the period 1982-1996, belugas were taken very rarely at Barrow, with an annual average of about 
one per year. Since 1987, the Alaska Beluga Whale Committee records 23 belugas taken by Barrow hunters, 
ranging from 0 in 1987, 1988, 1990, 1992, and 1995 to a high of 8 in 1997 (see Table 111-23; ABWC, 2002; Puller 


and George, 1997). 
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(c) Walrus 


Walrus are harvested during the summer marine-mammal hunt west and southwest of Point Barrow to Peard Bay. 
Most hunters travel no more than 15 to 20 mi to hunt walrus. The major walrus-hunting effort occurs from late 
June through mid-September, with the peak season in August (Figure Ii1-05). The annual average harvest from 
1962-1982 was estimated at 55 walruses, or 4.6 percent of the total annual subsistence harvest (ACI, 

and Braund, 1984). Braund’s 1987-1990 study (S.R. Braund and Assocs. and UAA, ISER, 1993; Sce Table IIl- 28) 
indicates an increased walrus harvest, with an average annual harvest of 8! walrus, accounting for 9.0 percent of 
the total edible pounds of meat harvested during this period. Since 1990, the harvest has ranged from 7 to 206 
animals (Table [11-25) (Schliebe, 2002, pers. comm.; S.R. Braund and Assocs. and UAA, ISER, 1993; Fuller and 
George, 1997). 


(d) Seals 


Hair seals are available from October through June. However, because of the availability of bowheads, bearded 
seals, and caribou during various times of the year. seals are harvested primarily during the winter months, 
especially from February through March (see Figure I11-05). Ringed seals are the most common hair seal species 
harvested, and spotted seals are harvested only in the ice-free summer months. Ringed seal hunting is 

that form Elson Lagoon. During the winter, leads in the area immediately adjacent to Barrow and north toward the 
Point make this area an advantageous spot for sealing. Spotted seals also are harvested occasionally off Point 
Barrow and the barrier islands of Elson Lagoon. Oarlock Island in Admiralty Bay is a favorite place for hunting 
spotted seals. From 1962-1982, the hair seal harvest ranged between 31 and 2,100 seals a year, with the average 
annual harvest estimated at 955 seals, or 4.3 percent of the total annual subsistence harvest (ACI, Courtnage, and 
Braund, 1984). In the last year of Braund's 3-year Barrow subsistence study, ringed seals provided 2.1 percent of 
the total edible pounds harvested (S.R. Braund and Assocs. and UAA, ISER, 1993; ADF&G, 1995b). For the 
number harvested, see Table I11-28. 


The hunting of bearded seals (ugruk) is an important subsistence activity in Barrow because the bearded seal is a 
preferred food and because bearded sealskins are the preferred covering material for the skin boats used in spring 
whaling. About 6 to 9 skins are needed to cover a boat. For these reasons, bearded seals are harvested more than 
the smaller hair seals. Most bearded seals are harvested during the spring and summer and from open water 
during the pursuit of other marine mammals in the Chukchi and Beaufort seas (North Slope Borough, 1998). 
Occasionally, they are available in Dease Inlet and Admiralty Bay. No early harvest data was available for the 
number of bearded seals harvested annually: thus, the annual subsistence harvest averaged over 20 years from 
1962-1982 was 150 seals, or about 2.9 percent of the total annual subsistence harvest (ACI, Courtnage, and 
Braund, 1984). Harvests from 1988-1989 were documented at 109 seals, providing 6.0 percent of the total edible 
pounds (S.R. Braund and Assocs. and UA* ISER, 1993; Fuller and George, 1997). For the number harvested, 
see Table 111-29. 


(e) Fish 


Barrow residents harvest marine and riverine fishes, but their dependence on fish varies according to the 
availability of other resources. Capelin, char, cod, grayling, salmon, sculpin, trout, and whitefish are harvested 
(ACI, Courtnage, and Braund, 1984). Fishing occurs primarily in the summer and fall months and peaks in 
September and October (Figure 111-05). Fishing also occurs concurrently with caribou hunting in the fall. Tomood 
are harvested during the fall and early winter when there is still daylight (NSB, 1998). Primarily because Barrow 
residents supplement their camp food with fish whenever they are hunting, the subsistence-harvest area for fish is 
extensive. 





-1i4 A V4 DESCRIPTION OF THE AFFECTED ENVIRONMENT 








Final Imtegrated Activity Pian/Eavironmental impact Statement. 2003 





Most fishing occurs at inland fish camps, particularly in lakes and rivers flowing into the southern end of Dease 
Inlet (Craig, 1987). Inland fish camps are found in the Inaru, Meade, Topagoruk, Chipp, Alaktak, and Ikpikpuk 
river drainages, and as far cast as Teshekpuk Lake. At established fish camps, hunters place set nets for whitefish, 
char, and salmon. These camps provide good fishing opportunities as well as access to inland caribou and birds. 
When whitefish and grayling begin to migrate from the lakes into the major rivers in August, inland fishing 
intensifies. This also is the period of peak gathering of berries and greens (Schneider, Pedersen, and Libbey, 
1980, ACI, Courtnage, and Braund, 1984). From 1969-1973, the average annual harvest of fish was about 80,000 
Ibs (Craig, 1987); from 1962-1982, the estimated annual average was 60,000 Ibs. which accounted for 6.6 percent 
of the total annual subsistence harvest (ACI, Courtnage, and Braund, 1984). In a 1986 partial estimate of fish 
harvests for the Barrow fall fishery in the Inaru River, the catch composition was least cisco (45%), broad 
whitefish (36%), humpback whitefish (16%), arctic cisco (1%), fourhorn sculpin (1%), and burbot (0.5%) (Craig, 
1987). In Braund’s study (1993), 1989-1990 fish harvests provided 13.5 percent of the total edible subsistence 
harvest (S.R. Braund and Assocs. and UAA, ISER, 1993; Fuller and George, 1997). For the number harvested, 
see Table I11-28. 


(f) Polar Bears 


Barrow residents hunt polar bears from October to June (Figure [11-05). Polar bears make up a small portion of 
the Barrow subsistence harvest, with an annual average of 7.8 bears taken from 1962-1983, or 0.3 percent of the 
annual subsistence harvest (Schliebe, 1985, ACI, Courtnage, and Braund, 1984). From 1989-1990, 39 polar bears 
were harvested, providing 2.2 percent of the total edible pounds harvested (S.R. Braund and Assocs. and UAA, 
ISER, 1993; ADF&G, 1995b; see Table 111-29). Barrow polar bear harvests from 1983-2001 are shown in Table 
Ill-26. Over this 18-year period, the average annual harvest was 2! animals (Fuller and George, 1997). 


Data for household consumption of subsistence foods. changes in subsistence activity, and expenditures on 
subsistence activities in Barrow for 1998-1999 (derived from a NSB economic profile and census conducted in 
1998-1999) (NSB, 1999) are displayed in Figure I1]-16, Figure 11-17, and Figure 11-18, respectively. 


(g) Caribou 


Caribou, the primary terrestrial meat for Barrow residents, are available throughout the year, with peak harvest 
periods from February througn early April and from late June through late October (Figure I11-05). The 
approximate boundary for Barrow’'s primary subsistence-harvest area for caribou, as reflected in research 
conducted in the late 1980's and early 1990's, extends southwest from Barrow along the Chukchi coast for 
roughly 35 mi, then runs south and eastward toward the drainage of the upper Meade River. It swings easterly. 
crossing the Usuktuk River and then trends north and east crossing the Topagoruk and Omalik rivers until it 
reaches Teshekpuk Lake. From here the boundary generally traces the coastline back to Barrow. (Note: The area 
described here 1s a boundary circumscribing reported harvest sites and does not represent a reported harvest area 
as such [S.R. Braund and Assocs. and UAA, ISER, 1993].) From 1962-1982, residents harvested an annual 
average of 3,500 caribou, accounting for 58.2 percent of the total annual subsistence harvest (AC1, Courtnage, 
and Braund, 1984). In the last year of Braund’s 3-year Barrow subsistence study, caribou provided 22.2 percent of 
the total edible pounds harvested (S.R. Braund and Assocs. and UAA, ISER, 1993; ADF&G, 1995b; Puller and 
George, 1997). For the number harvested, see Table [11-28. 


(h) Waterfow! 


Migratory birds, particularly eider ducks and geese, provide an important food for Barrow residents. This ts not 
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because of the quantity of meat harvested or the time spent hunting them, but because of the dietary importance of 
birds as the first source of fresh meat in the spring. In May, geese are hunted and hunters travel great distances 
along major inland rivers and lakes to harvest them: most eider and other ducks are harvested along the coast 
(Schneider, Pedersen, and Libbey, 1980). Once harvested extensively, snowy owls are no longer taken regularly. 
Bird eggs are still gathered occasionally, especially on the offshore islands where foxes and other predators are 
less common. Waterfowl--hunted during the whaling season (beginning in late Apnil or early May) when their 
flights follow the open leads--provide a source of fresh meat for whaling camps. Later in the spring, Barrow 
residents harvest many geese and ducks, with the harvest peaking in May and early June but continuing until the 
end of June (Figure I11-05). Birds may be harvested throughout the summer, but only incidentally to other 
subsistence activities. In late August and early September, with peak movement in the first two weeks of 
September, ducks and geese migrate south and are again hunted by Barrow residents. Birds, primarily eiders and 
other ducks, are hunted along the coast from Point Franklin to Admiralty Bay and Dease Inlet. Concentrated 
hunting areas are also located along the shores of the major barrier islands of Elson Lagoon. During spring 
whaling. families not involved with whaling may go geese hunting: successful whaling crews also may be hunting 
geese while other crews are still whaling (NSB, 1998). 


A favorite spot for hunting birds is the “shooting station” at the narrowest point of the barrier spit forming Point 
successful hunting spot during spring and fall bird migrations. From 1962-1982, Barrow residents harvested an 
estimated annual average of 8,000 Ibs of birds, which accounted for about 0.9 percent of the total annual 
subsistence harvest (ACI, Courtnage, and Braund, 1984). From 1989-1990, 29,215 Ibs were harvested, 
for 3.3 percent of the total edible pounds harvested (S.R. Braund and Assocs. and UAA, ISER, 1993; ADF&G, 
1995b: Fuller and George, 1997). For the number of birds harvested, see Table I11-28. 


(4) Atqasuk 


Atgasuk, population 216 in 1990 and 228 in 2000 (USDOC, Bureau of the Census, 1991, 2001), is an inland 
community within the Northwest NPR-A Planning Area. The marine-resource areas used by Atqasuk residents 
include those used by Barrow residents as explained in the Barrow discussion. Only a small portion of the marine 
resources used by Atgasuk residents 1s acquired on coastal hunting trips that are initiated in Atqasuk, most 
resources are acquired on coastal hunting trips initiated in Barrow or Wainwright with relatives or friends 
(ACV/Courtnage/Braund, 1984). The local connection with the coast and marine resources is important to the 
community. As one resident observed: "We use the ocean all the time, even up here; the fish come from the 
ocean; the whitefish as well as the salmon migrate up here” (ACI, Courtnage, and Braund, 1984). 


Inland, there is less diversity of resources and subsistence opportunities are restricted to fewer species than those 
available on the coast and offshore. Atqasuk hunters harvest the community's key resources of caribou, fish, and 
migratory waterfow!, and some of the community's harvest areas overlap with those of Barrow. Areas used 
exclusively by the community and heavily used by local subsistence hunters are: the entire Meade River drainage, 
the Avalik River, the upper Okpiksak, the Topagoruk, and the Nigisaktuvik rivers (Schneider, Pedersen, and 
Libbey, 1980; S.R. Braund and Assocs. and UAA, ISER, 1993; NSB, 1998b). Atqasuk's subsistence-harvest area 
is displayed on Map 66. Subsistence resources used by Atgasuk are listed by common species name, Inupiag 
name, and scientific name in Table IIIl-18. Atgasuk's specific subsistence-harvest areas for major subsistence 
resources are depicted on Map 76. Levels of 1988 subsistence participation by Atqasuk households are shown in 
Table 111-30. 


(a) Fish 


Fish is a preferred food in Atgasuk. although in an ACI, Courtnage, and Braund study (1984), respondents 
indicated that fish is the secondary resource in quantity harvested. Summer gillnetting. hook and line, late fall and 
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productive season for gillnetting begin's in June and runs to fall and carly winter. Narvagpak (southeast of 
Atgasuk) is a popular fishing area (><SB, 1998). Most fishing occurs along the Meade River a few miles from the 
village, but is also pursued in mo” rivers, streams, and deeper lakes of the region. Fish camps are also located on 
two nearby nvers, the Usuktuk and the Nigtsaktuvik, and downstream on the Meade River near the Okpiksak 
River (Craig, 1987). The most prevalent subsistence-fishing activity is catching humpback whitefish and least 
cisco in gillnets. Also caught are broad whitefish, burbot, grayling, and chum salmon (only caught in some years), 
which are fished with gillnets and baited hooks, and by jigging (Craig, 1987). Fall and early winter are the 
preferred times for fishing. when water levels in the Meade River drop and the water becomes clearer. Nets are 
most commonly set close to the community. During the fall and winter, fishing continues under the ice in the 
Meade River and in nearby lakes (Schneider, Pedersen, and Libbey. 1980, ACI, Courtnage, and Braund, 1984; 
S.R. Braund and Assocs. and UAA, ISER, 1993; NSB, 1998). 


Humpback whitefish and least cisco accounted for 96 percent of the summer catch in 1983. The summer gilinet 
fishery in the Meade and Usuktuk rivers produced a harvest of approximately 8,450 Ibs of fish. Adding catches 
with other gear (angling) and winter catches (1,100 Ibs and 2,700 Ibs, respectively), the total harvest was 
approximately 12.250 Ibs. The annual per capita catch in 1983 was about 43 Ibs for the 231 village residents 
(Craig, 1987). A subsistence-harvest survey conducted by the NSB Department of Wildlife Management (DWM) 
from July 1994 to June 1995 reported that fish harvests by Atgasuk hunters represented 37 percent of the total 
subsistence harvest in edible pounds (Opie, Brower, and Bates, 1997). For the number of fish harvested by month, 
see Table [11-31 


(b) Caribou 


Caribou is the most important resource harvested by Atgasuk residents. Although the late summer-carly fall 
harvest is the most important, caribou are harvested every month of the year (Figure 111-06). Caribou migration 
patterns and limited access prohibit hunting in the late spring and early summer. A subsistence-harvest survey 
conducted by the NSB DWM from July 1994 to June 1995 noted that 187 caribou were reported as having been 
harvested by Atgasuk hunters (approximately 57 percent of the total subsistence harvest in edible pounds) (Opie, 
Brower, and Bates, 1997). See Table 111-31. 


In recent years, the caribou population has been high, and Atqasuk residents have not had to travel far to hunt 
(distances are not available). Caribou are hunted by boat and snow machine and on foot from hunting camps 
along the Meade, Inaru, Topagoruk, and Chipp river drainages, which are used for fishing. Caribou hunting by 
snow machine involves considerable travel over a widespread area (Schneider, Pedersen, and Libbey, 1980, ACI, 
Courtnage, and Braund, 1984). 


(c) Waterfow! 


Atqasuk residents harvest migratory birds (especially white-fronted geese--the most common goose harvested by 
Atqasuk hunters) from late April through June when the geese begin to appear along rivers, lakes, and the tundra 
as they follow the snowline north (Figure 111-06, NSB, 1998). This is also the time when ptarmigan are harvested 
and bears and moose appear, although moose are rare near Atgasuk (NSB, 1998). Waterfowl! are hunted 
continually through June and July along the mayor nvers from late August through September on numerous lakes 
and ponds, as well as on the Meade River and its tributaries. Ptarmigan are also heavily hunted during the fall 
(NSB, 1998). Eggs are gathered in the immediate vicinity of the community for a short period in June (ACI. 
Courtnage, and Braund, 1984; $.R. Braund and Assocs. and UAA, ISER, 1993). A subsistence-harvest survey 
conducted by the NSB DWM covering the period from July 1994 to June 1995 reported that bird harvests by 
Atqasuk hunters represented 3 percent of the total subsistence harvest in edible pounds (Opie, Brower, and Bates, 
1997). For the number harvested, see Table I11-31. 
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Data for household consumpuon of subsistence resources, changes in subsistence activity, and :xpenditures on 
subsistence activities in Atgasuk for 1998-1999 (derived from an NSB economic profile and ce \sus conducted in 
1998-1999) (NSB, 1999) are displayed in Figure II]-19, Figure 11-20, and Figure I11-21, respectively. 


(5) Nuigsut 


Specific harvest areas for wildfowl, caribou, moose, fish, whales, and seals for Nuiqsut are shown on Map 66, 
Map 77, and Map 78. The Inupiat community of Nuiqsut has subsistence-harvest areas in and adjacent to the 
Northwest NPR-A Planning Area. Nuigsut's marine subsistence-harvest area 1s in the Beaufort Sea. Cross Island 
and vicinity 1s a crucially important region for Nuigsut's subsistence bowhead whale hunting. Before oi! 
development at Prudhoe Bay, the onshore area from the Colville River Delta in the west to Plaxman Island in the 
east and inland to the foothills of the Brooks Range (especially up the drainages of the Colville, Itkillik, and 
Kuparuk rivers) was historically important to Nuiqsut for the subsistence harvests of caribou, waterfowl, 
furbearers, fish, and polar bears. 


Offshore, in addition to bowhead whale hunting, seals histoncally were hunted as far east as Flaxman Island. 
Also, commercial whaling near and within the barner islands during the late | 800's has been documented 
(Thomas P. Brower, as cited in NSB, Commission on History and Culture, 1980). Bowheads also have been 
observed inshore of the barner islands. and recent meption has been made of the area being used as a whale 
feeding area (V. Nauwigewauk, as cited in Shapiro, Metzner, and Toovak, 1979, Isaac Akootchook, as cited in 
USDOI, MMS, 1979a; Thomas P. Brower, as cited in NSB, Commission on History and Culture, 1980, Frank 
Long, Jr., as cited in Dames and Moore, 1996c; Burton Rexford, as cited in USDOL, MMS, 1996d; and Isaac 
Nukapigak, as cited in USDOI, MMS, Alaska OCS Region, 1998a). 


Nuiqsut's population stood at 354 in 1990, 418 in 1993, 420 in 1998, and 433 in 2000 (USDOC, Bureau of the 
Census, 1991, 2001; NSB, 1995, 1999). Nuiqsut is located near the mouth of the Colville River, which drains into 
the Beaufort Sea. For Nuigsut, important subsistence resources include bowhead whales, caribou, fish, waterfow!, 
ptarmigan and, to a lesser extent, seals. muskoxen, and Dall sheep. Polar bears, beluga whales, and wairuses are 
seldom hunted but can be taken opportunistically while in pursuit of other subsistence species. A 1993 ADF&G 
subsistence study showed that nearly two-thirds of all Nuiqsut households received more than half their meai. 
fish, and birds from local subsistence activity (Pedersen et al., 1995, as cited in Fall and Utermohie, 1995). 
Nuiqsut's marine and terrestrial subsistence-harvest areas can be seen on Map 66 and Map 77. The preferred 
harvest periods for Nuiqsut are indicated im Figure [11-07. A summary of subsistence resources in percentages of 
edible pounds harvested in the 1993 and 1994-1995 seasons can be seen in Table IIl-17. 


Data for household consumption of subsistence resources, changes in subsistence activity, and expenditures on 
subsistence activities in Nuigsut for 1998-1999 (derived from an NSB economic profile and census conducted in 
1998-1999) (NSB, 1999) are displayed in Figure 111-22, Figure 111-23, and Figure 111-24. 


(a) Bowheed Whales 


Even though Nuiqsut is not located on the coast but approximately 25 mi inland with river access to the Beaufort 
Sea, bowhead whales are a major subsistence resource. Bowhead whale hunting usually occurs between late 
August and early October, with the exact timing depending on ice and weather conditions. Ice conditions can 
extend the season up to two months, or condense it to less than two weeks. Unlike the Barrow spring whale hunt 
staged from the edge of ice leads using skin boats, Nuiqsut whalers use aluminum skiffs with outboard motors to 
hunt bowheads in open water. Generally. Nuiqsut residents harvest bowhead whales within 10 mi of Cross Island. 
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but hunters may, at umes. travel 20 mi or more from the island. Histoncally. the entre coastal arca from Nungsul 
cast to Plaxman Island and the Canning River Delta has been used. but whale hunting to the west of Cross Island 
has never been as productive In addition, whale hunting too far to the cast requires bong tows of the whales to 
Cross ‘sland for butchering. creating the potential for meat spoilage (Impact Assessment, Inc. 1990a). 


In the past, Nuiqsut has not harvested many bowhead whales (20 whales from 1972-1995). however. the 
community's success has smproved im the past few years. Unsuccessful harvests were more common in the 1980's, 
with no whales taken in 1984 and 1988. In the 1990's, the only unsuccessful year was 1994 (USDOL, MMS. 
1996a; U.S. Army Corps of Engincers, 1998). For more information, see Map 78, Figure 111-15, and Table 111-27. 


A 1993 ADF&G subsistence survey in Nuiqsut indicated that 31.8 percent of the total subsistence harvest 
consisted of marine mammals and 28.7 percent of the toial harvest consisted of bowhead whales (ADF&G. 
1995Sa; Fuller and George, 1997). For harvest numbers, see Table 11-32 and Table 111-33. The harvest of bowhead 
whales at Nuigsut greatly affects the percentage of tctal harvest estimates because in years when whales are taken, 
other important subsistence species are underrepresented owing to the great mass of the total pounds of harvested 
whale 


Although in Nuigsut bowheads are not the main subsistence resource im terms of edible pounds harvested per 
capita, they remain, as in other North Slope communities, the most culturally prominent to the Inupiat. The 
bowhead 1s shared extensively with other North Slope communities and often with Inupiat residents in 
communities as distant as Fairbanks and Anchorage. Nuiqsut Whaling Captains Association President, Frank 
Long. Jr., presented a history of Nuiqsut bowhead whaling and summarized mayor issues of concern in the 
Proceedings of the 1995 Arctic Synthesis Meeting (USDOL, MMS 1996d). 


(b) Beluga Whales 


Thomas Napageak. resident of Nuiqsut and Chairman of the Alaska Eskimo Whaling Commission, in recent 
testimony stressed that the village of Nuiqsut has never hunted beluga whales, “| don't recall a time when | went 
hunting for beluga whales. I've never seen a beluga whale here.” (USDOI, BLM, 1998a). 


(c) Walrus 


The ADF&G subsistence-survey data indicates that two walruses were har . ted in the 1985/1986 harvest season, 
but no new walrus data for the community has been gathered since then (ALFAG, 1993. 1995a). Walruses are 


probably incidentally taken during seal hunting: 


(d) Seals 


Seals are hunted year-round, but the bulk of the seal harvest takes place during the open-water season, with 
breakup usually occurring in June. In the spring, seals can be hunted once the landfast ice goes out. Present-day 
sealing 1s most commonly done at the mouth of the Colville River when i begins flooding in June. According to 
Thomas Napageak 
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.when the river floods, i starts flowing out into the ocean in front of our village affecting the seals that 
include the bearded scals im the spring month of Junc...When the river floods, near the mouth of Niglig 
River it becomes filled with a hole or thin spot in [the] sea sce that has melted as the river breaks up. When it 
reaches the sea, that 1s the time that they begin to hunt for seals, through the thin spot im the sea ice that has 
mehed. They hunt for bearded seals and other types of seals (USDO1, BLM, 1998a). 


Nungsut resident Ruth Nukapigak recounts past tps to this same sealing area 


1 love to follow my son Jonah every year just when the ice begins moving down there and it takes us one 
hour travel time to get there. That is where we go to hunt for seals (USDOI, BLM, 1998a). 


Nuiqsut elder Samuel Kunaknana, interviewed in 1979, noted that when the ice 1s nearshore in the summer, it 1s 
considered to be good for seal hunting (S. Kenaknana, as cited in Shapiro, Metzner, and Toovak, 1979). While 
seal meat is eaten, the dietary importance of seals primarily comes from seal oil, served with almost every meal 
that includes subsistence foods. Seal oil 1s also used as a preservative for meats, greens, and bernes. Also, 
sealskins are important on the manufacture of clothing and. because of then beauty, spotted seal skins often are 
preferred for making boots, slippers, mitts, and parka trim. In practice, however, ringed seal skins are used more 
often in the making of clothing, because the harvest of this species 1s more abundant. 


A 1993 ADF&G subsistence survey in Nuiqsut indicates that 31.8 percent of the total subsistence harvest was 
marine mammals, and 3.1 percent of the total harvest was seals (ADF&G, 1995a). Fuller and George (1997) 
estimated 24 ringed seals, 6 spotted seals, and 16 bearded seals were harvested in 1992, and the overall marine 
mammal contribution (including bowhead whales) to the total subsistence harvest was estimated at 6 percent. A 
subsistence-harvest survey conducted by the NSB Division of Wildlife Management (DWM) covering the period 
from July 1994 to June 1995, reported a harvest of 23 ringed seals and a contribution of marine mammals of 2 
percent to the total subsistence harvest, prmaniy because no bowhead whales were harvested that season (Brower 
and Opie, 1997; Brower and Hepa 1998). 


(e) Fish 


Fish provides the most edible pounds per capita of any subsistence resource harvested by Nuiqsut residents (sec 
Table 111-32 and Table 111-33, ADF&G, 1993, 199Sa). The harvests of most subsistence resources, such as 
caribou, can fluctuate widely from year to year because of variable migration patterns and because harvesting 
techmques depend on ice and weather conditions, much the same as the conditions surrounding the bowhead 
whale hunt. Even though fish-harvest rates (and total catch) vary from year to year, the harvest of fish is perhaps 
more consistent than the harvest of land animals. The harvesting of fish is not subject to seasonal limitations. a 
situation that adds to thea umportance in the community's subsistence round. Nuiqsut has had the largest 
documented subsistence fish harvest on the Beaufort Sea coast (Moulton, 1997, Moulton, Field, and Brotherton. 
1986). Moreover, in October and November, fish may provide the only source of fresh subsistence foods. 


Fishing is an important activity for Nuiqsut residents because of the community's location on the Nechelik 
Channel of the Colville River, which has large resident fish populations. The river supports 20 species of fish, and 
Nuiqsut residents take approximately half (George and Nageak. 1986). Local residents generally harvest fish 
during the summer and fall, but the fishing season runs from January through May and from late July through 
mid-December. The summer open-water harvest lasts from breakup to freezeup (early June to mid-September). 
The summer harvest covers a greater area, 1s longer than the fall/winter harvest, and residents catch a greater 
number of species than at other times. Broad whitefish is the primary anadromous species harvested during the 
summer. Thomas Napageak relates that: 
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jim the summer when it is time to fish for large, round-nosed whitefish the place called Tirragruag is filled 
with them as well as the entrance to ligilig. Nigliq River gets filled with nets all the way to the point where it 
begins. We do not go to Kuukpiluk in the summer months. Then we enter Fish Creek...another place where 
they fish for whitefish is Nuiqsagruag (USDOL, BLM, 1998a). 


In July, lake trout, northern pike, broad whitefish, and humpback whitefish are harvested south of Nuiqsut. 
Traditionally, coastal areas were fished in June and July, when rotting ice created enough open water for seining. 
Nuigsut elder Sarah Kunaknana, interviewed in 1979 said, 


jin the little bays along the coast we start seining for fish (igalukpik). After just seining one or two times, 
there would be so many fish we would have a hard time putting them all away (Shapiro, Metzner, and 
Toovak, 1979). 


Salmon species have reportedly been caught in August but noi in large numbers. Pink and chum salmon are the 
most commonly caught, although reports suggest there has not been a great interest in harvesting them (George 
and Nageak, 1986). Arctic char is found in the main channel of the Colville River but does not appear to be a 
major subsistence species because, although apparently liked, it is not abundantly caught (George and Nageak, 
1986; George and Kovalsky, 1986; ADF&G, 1993, 1995a). 


The fall/winter under-ice harvest of fish begins after freezeup, when the ice is safe for snow machine travel. Local 
families begin fishing approximately one month after freezeup. The Kuukpigruag Channel is the most important 
fall fishing area in the Colville region and the primary species harvested are arctic and least cisco. Even after 
freezeup, people continue to fish for whitefish (Thomas Napageak {USDOI, BLM, 1998a]). Nuiqsut resident Ruth 
Nukapigak recounts a recent winter fishing trip in December 1997: "I, myself, took my net out in December right 
before Christmas Day. | was catching whitefish in my net.” (USDOI, BLM, 1998a). Arctic and least cisco 
amounted to 88 percent and 99 percent of the harvest in 1984 and 1985, respectively; however, these percentages 
vaned greatly depending on the net-mesh size. Humpback and broad whitefish, sculpin, and some large rainbow 
smelt also are harvested, but in low numbers (George and Kovalsky, 1986; George and Nageak, 1986). A fish 
identified as “spotted least cisco” has also been harvested. This fish is not identified by Morrow (1980) but could 
be a resident form of least cisco (George and Kovalsky, 1986). Additionally, weekend fishing for burbot and 
grayling occurs at Itkillikpaat, 6 mi from Nuiqsut (George and Nageak, 1986; ADF&G, 1995a). 


A study conducted in 1985 estimated the summer catch for that season at about 19,000 Ibs of mostly broad 
whitefish; in the fall, approximately 50,000 Ibs of fish were caught, for an annual per capita catch of 244 Ibs; 
some of this catch was shipped to Barrow (Craig, 1987). A 1985 ADF&G subsistence survey estimated a smaller 
per capita catch with the edible pounds of all fish harvested at 176.13 Ibs per capita (44.1 percent of the total 
subsistence harvest; ADF&G, 1993). In 1986, there was a reduced fishing effort in Nuiqsut, and the fall harvest 
was 59 percent of that taken in 1985 (Craig, 1987). In 1992, 34 percent of the edible pounds of the subsistence 
harvest was fish and by 1993 the estimate for edible pounds of all fish harvested had risen to 250.62 Ibs per capita 
(33.7 percent of the total subsistence harvest [George and Fuller, 1997, ADF&G, 1995a]). A subsistence-harvest 
survey conducted by the NSB DWM covering the period from July 1994 to June 1995 reported that subsistence 
fishing provided 30 percent of the total subsistence harvest (Fuller and George, 1997). For numbers harvested by 
month, see Table [1]-33, Brower and Opie, 1997; Brower and Hepa, 1998. A recent survey shows that 80 percent 
of all Nuiqsut households participate in some fishing activity (ADF&G, 1995a). 


Fish are eaten fresh or frozen. Because of their important role as an abundant and stable food source and as a 
fresh-food source during the midwinter months, fish are shared at Thanksgiving and Christmas feasts and given to 
relatives, friends, and community elders. Fish also appear in traditional sharing and bartering networks among 
North Slope communities. Because it often involves the entire family, fishing serves as a strong social function in 
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the community and most Nuiqsut families (from a total 91 households in 1993) participate in some fishing 
activity (ADF&G, 1995b). 


(f) Polar Bears 


The harvest of polar bears by Nuiqsut hunters begins in mid-September and extends into late winter. Polar bear 
meat is sometimes eaten, alth ugh little harvest data is available. There is record of one bear harvested in the 
1962-1982 period. For the period 1983-1995 Nuiqsut harvested 20 polar bears (Schliebe, 1995; ADF&G, 1993, 
1995a; Brower and Opie, 1997; Brower and Hepa, 1998). According to whaling captain Thomas Napageak's 
statement at the Beaufort Sea Sale 144 Public Hearings in Nuiqsut. the taking of polar bear is not very important 
now because Federal regulations prevent the selling of the hide: "...as valuable as it is, [it] goes to waste when we 
kill a polar bear” (USDOI, MMS, 1995b). Polar bear harvests from 1983-2001 for Point Lay, Wainwright, 
Barrow, and Nuiqsut are shown in Table III-26. 


(g) Caribou 


Nuiqsut harvests several large land mammais, including caribou and moose. Of these, caribou is the most 
important subsistence resource. Caribou may be the most preferred mammal in Nuiqsut's diet and, during periods 
of high availability, provides a source of fresh meat throughout the year. Caribou-harvest statistics for 1976 show 
that 400 caribou provided approximately 47,000 Ibs of meat for an estimated 90.2 percent of the total subsistence 
harvest (Stoker, 1983, as cited in ACI, Courtnage, and Braund, 1984; S.R. Braund and Assocs. and UAA, ISER, 
1993). In 1985, an estimated 513 caribou were harvested, providing an estimated 60,000 edible Ibs of meat (37.5 
percent of the total subsistence harvest; ADF&G, 1993). Pedersen (unpublished data) in his unpublished report 
“Nuigsut: Wild Resource Harvests and Uses in 1993" estimated a harvest of 270 caribou in 1985, as did Fuller 
and George (citing Pedersen) (1997). Fuller and George (1997) estimated that 278 caribou were harvested in 
1992. An ADF&G subsistence study reported a harvest of 672 caribou for 1993, providing about 82,000 edible 
Ibs of meat (30.6 percent of the total subsistence harvest). In 1993, 74 percent of Nuiqsut households harvested 
caribou, 98 percent used caribou, 79 percent shared caribou with other households, and 79 percent received 
caribou shares (ADF&G, 1995a). Harvests occurred at 16 locations with the highest harvest of 111 caribou at Fish 
Creek (Pedersen et al., 1995, as cited in Fall and Utermohle, 1995). Pedersen (unpublished data) estimated a 
harvest of 458 caribou in 1993, a number also cited in Fuller and George (1997). A subsistence-harvest survey 
conducted by the NSB DWM covering the period from July 1994 to June 1995 reported 249 caribou (258 if 
estimated for all households) harvested by Nuiqsut hunters, or 58 percent of the subsistence harvest in edible Ibs. 
The report noted this as quite a low number of caribou when compared with estimated high harvest numbers for 
earlier years (Brower and Hepa, 1998). Fuller and George (1997) note that if the lower estmated harvest numbers 
are used the "...caribou harvest in 1992 was fairly typical for the village based on comparisons with past data” 
(Fuller and George, 1997:83; see Table III-33). Explanations for harvest fluctuations offered by local hunters 
were: |) the need to travel longer distances to harvest caribou than in the past; 2) the increasing numbers of 
muskoxen (that hunters believe keep caribou away from traditional hunting areas), 3) restricted access to 
traditional subsistence-hunting areas because of oil exploration and development in these areas; and 4) disruption 
of caribou migration into traditional Nuiqsut harvest areas (Brower and Opie, 1997; Brower and Hepa, 1998; 
NSB, 2003). 


Because of the unpredictable movements of the Central Arctic and Teshekpuk Lake caribou herds, and because of 
ice conditions and hunting techniques that depend on the weather, Nuiqsut's annual caribou harvest can fluctuate 
markedly. However, when herds are available and when weather permits, caribou are harvested year-round. 
Elders Samuel and Sarah Kunaknana related that caribou hunters in the past had to go inland to hunt caribou 
because they never came down to the coast as they do now (Shapiro, Metzner, and Toovak, 1979). 


(h) Moose 
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Moose are normally harvested from August-October by boat on the Colville (upriver from Nwiqsiz* |, handler, 
and Itkillik rivers; however, the timing for the harvest varies, depending on the current hunting regulations. 
Harvest data show that moose have been harvested during the winter months by snow machine (Brower and Opie, 
1997). In 1985, hunters from 40 out of 76 surveyed households reported a harvest of 7 moose (ADF&G, 1993). In 
1993, 62 of 91 households surveyed managed to harvest 9 moose (ADF&G, 1995a). A subsistence-iiarvest survey 
conducted by the NSB DWM covering the period from July 1994 to June 1995 reported § moose harvested, or 5 
percent of the total edible pounds harvested that season (Brower and Opie, 1997; Brower and Hepa, 1998). In 
1992, caribou and moose accounted for 27 percent of the total subsistence harvest (Fuller and George, 1997). In 
1993, moose and caribou accounted for 33 percent (Pedersen, 1996) and in the perixx! covered by the North Slope 
Borough subsistence survey (July 1994-June 1995), moose and caribou accounted for 63 percent of the edible Ibs 
of subsistence resources harvested by Nuiqsut hunters (Brower and Opie, 1997; Brower and Hepa, 1998). This 
jump to a much higher percentage for terrestrial mammals is likely explained by an unsuccessful bowhead whale 
harvest during the study period (Suydam et al., 1994). 


(i) Waterfowl 


Waterfowl and coastal birds are a subsistence resource that has become increasingly important since the 
mid-1960's. Birds are harvested year-round, with peak harvests in May to June and September to October. The 
most important species for Nuiqsut hunters are the Canada and white-fronted goose and brant; eiders are 
harvested in low numbers. Ruth Nukapigak relates that, 


when the white-fronted goose come, they do hunt them. When the thin ice near the mouth of the river breaks 
up, that is when they start duck hunting. We, the residents of Nuiqsut, go there to hunt for ducks when they 
arrive (USDOI, BLM, 1998a). 


The only upland bird hunted extensively is the ptarmigan (ADP2G, 1993, 1995a; Brower and Opie, 1997). 
Recent data indicates that the subsistence bird harvest has provided 5 percent of the total harvest (Brower and 
Opie, 1997; Brower and Hepa, 1998). Waterfowl! hunting occurs mostly in the spring, beginning in May, and 
continues throughout the summer. In the summer and early fall, such hunting usually occurs as an adjunct to other 
subsistence activities, such as checking fishnets. 


(6) Other Subsistence Communities 


Anaktuvuk Pass is an inland community south and east of the NPR-A. Subsistence-harvest areas for Anaktuvuk 
Pass are not within the Northwest NPR-A Planning Area. Historically, Anaktuvuk Pass caribou hunters have 
ranged to the southerly boundary of the Planning Area; and movement by the TLH would bring it into the harvest 
area of Anaktuvuk Pass subsistence hunters (Map 66). Outside the North Slope, black brant that molt in the 
NPR-A have a substantial value to subsistence users in the Yukon-Kuskokwim (Y-K) Delta, and subsistence 
hunters in the Interior use Canada geese extensively. 


Although subsistence users in many areas south of the Brooks Range utilize migratory waterfowl, by far the most 
important use is by Y-K Delta subsistence hunters. The Yup'ik Eskimo of the Y-K Delta sustain themselves by 
harvesting their subsistence mainstays of salmon, other fish, and seals. Waterfowl and other birds are important 
seasonal foods, particularly in the spring when they migrate to the delta. One of the most productive areas for 
geese worldwide, the Y-K Delta is home to all of the world's cackling Canada geese (65,000), nearly all of the 
emperor geese (59,000), about 80 percent of the world’s Pacific black brant, and tens of thousands of 
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white-fronted geese (107,000). In addition, almost 75 percent of Alaska’s population of sandhill cranes breeds on 
the Delta (Wentworth and Andrews, 1988). 


Large numbers of waterfowl breed, molt, and/or stage within or adjacent to the Northwest NPR-A Planning Area. 
Because most of these species migrate along the Pacific and Mid-Continent flyways and other major corridors to 
distant locations where they spend most of the year, subsistence hunters on the Y-K Delta are interested in their 
conservation and management. 


Between 1985 and 1995, ar: estimated annual average of 97,000 birds was taken for subsistence use on the Y-K 
Delta. Six species of geese are hunted on the Y-K Delta for subsistence: Pacific white-fronted, lesser Canada, 
cackling Canada, emperor, black brant, and lesser snow goose. Tundra swans and sandhill cranes are the 
important species taken. The principal duck species are pintails, mallards, and scoters. Other duck species taken 
are scaup and oldsquaws, and king and spectacled eiders. Eighty-one percent of all birds harvested are taken 
before September | (Wentworth and Siem, 1996). 


Of the total harvest, 26,000 (27%) were geese, 44,000 (46%) were ducks, 6,000 (6%) were swans, 3,000 (3%) 
were cranes, 16,000 (16%) were ptarmigan, and 2,000 (2%) were other birds (primarily loons, murres, shorebirds, 
and gulls). This represents an average of 33 harvested birds for every household on the Y-K Delta. Converted to 
usable weights, the subsistence harvest of birds provided an average of 280,000 Ibs of food annually to Y-K Delta 
residents between 1985 and 1995, or about 95 Ibs of food per Y-K Delta household (Wentworth and Siem, 1996). 


(7) Subsistence Access Routes 


in the often featureless plain characterizing much of the Planning Area during winter, topographic features such 
as river valleys, shorelines, large lakes, and the Beaufort and Chukchi Sea coastlines, as well as geological 
formations such as pingos, are crucial to the Inupiat in determining safe routes to subsistence-hunting sites. The 
Inupiat are skilled hunters with several millennia of experience with extreme terrain and weather conditions. 
During periods of severe weather, river valleys and shore banks offer some measure of protection to the traveler. 
If the weather is not too extreme and the river valley sufficiently well defined, a hunter can travel. During good 
weather, Inupiat hunters can steer off such features as meandering river bends that are familiar to them and transit 
between river drainages in the pursuit of game. Although fluvial features may define movement corridors, they 
should be considered as points from which general cross-country movement can and does occur. 


In 1973, twenty-seven families from Barrow re-established the community of Nuiqsut. The Colville River valley 
and adjacent coastal lowlands compose a traditional Inupiat harvest zone that had been actively inhabited until the 
1940's. The coastal Inupiat have historically used the Colville River as a link to the Interior. Beyond its function 
as an interregional link, the Colville River and its tributaries provide the people of Nuiqsut with an area rich in 
hunting, fishing, and trapping. Moose are hunted along the length of the river while summer fishing occurs in the 
delta (see Map 80, Historical Subsistence Access Routes on the North Slope). 


Winter fishing occurs around the village and inland along Fish Creek. Caribou are taken throughout the range of 
Nuiqsut's coastal subsistence-harvest area and along the southern reaches of the Itkillik River well (Map 65 and 
Map 73). The principal watercourses west of the Colville used in the pursuit of subsistence resources are the 
Ublutuoch River and Judy and Fish creeks. Along the coastal plain, Nuiqsut hunters seem to favor the area 
between their community and Teshekpuk Lake. The lake is approximately 85 mi northwest of Nuiqsut, and 
subsistence hunters often circumnavigate it before returning home. 


While hunting near Teshekpuk Lake, Nuiqsut hunters often encounter hunters from Barrow, which has the largest 
subsistence-h:nting zone on the North Slope. It is believed that Barrow hunters use all of the depicted historical 
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subsistence routes--and more--as shown on Map 80. Atgasuk is used as a base camp for Barrow hunters as they 
hunt toward and into the foothills of the Brooks Range. The Meade, Topagoruk, and Ikpikpuk rivers are used for 
navigation into the Interior. The Ikpikpuk River route is particularly important because it lies on the boundary of 
the Northwest NPR-A Planning Area. The Beaufort Sea shoreline guides Barrow hunters who use the smooth ice 
and the landfast-ice zone to reach Teshekpuk Lake. They often circumnavigate the lake and will often proceed to 
Nuigsut to visit family members (Tremont, 1987; 1997, pers. comm.). Atgasuk subsistence hunters primarily use 
the Meade, Inaru, Topagoruk, and Chipp river drainages for caribou hunting and for fishing, but the extent of their 
subsistence-harvest area extends farther west toward the Chukchi coast and east toward the Omalik and Ikpikpuk 
rivers (USDOI, BLM, 1978c; Schneider, Pedersen, and Libbey, 1980). Wainwright hunters use the Kuk River as 
their route into the Interior. The Utukok and Kokolik river drainages are also important thoroughfares for Point 
Lay and Wainwright hunters in their pursuit of interior game and fish. 


4. Sociocultural Systems 


Sociocultura! systems encompass the social organization and cultural values of a society. This section profiles the 
sociocultural systems characterizing the communities near and within the Planning Area that might be affected by 
activities discussed in this [AP/EIS. These communities are Point Lay, Wainwright, Barrow, Atgasuk, and 
Nuiqsut. All of these communities are within the North Slope Borough (NSB). 


The ethnic, sociocultural, and socioeconomic makeup of the communities on the North Slope is primarily Inupiat. 
Their populations and current socioeconomic conditions are discussed before the important variables in a 
sociocultural analysis--social organization, cultural values, institutional organization, and other ongoing 
issues--are considered. 


Sociocultural systems of the North Inupiat are described and discussed in detail in the Liberty Development and 
Production Plan Final EIS (USDOI, MMS, Alaska OCS Region, 2002b), the Beaufort Sea Sale 170 Final EIS 
(USDOI, MMS, 1998), the Northeast National Petroleum Reserve-Alaska Draft Integrated Activity Plan/EIS 
(USDOL, BLM and MMS, 1998), the Beaufort Sea Oil and Gas Development Project/ Northstar Final EIS (U.S. 
Army Corps of Engineers, 1998), and the Beaufort Sea Sale 144 Final EIS (USDOI, MMS, 1996a). Sociocultural 
systems of the North Slope Inupiat also are described and discussed in the Beaufort Sea Sale 97 Final EIS 
(USDOI, MMS, 1987a), the Chukchi Sea Sale 109 Final EIS (USDOI, MMS, 1987b), and the Beaufort Sea Sale 
124 Final EIS (USDOL, MMS, Alaska OCS Region, 1990). The following description is augmented by 
information from current studies, including Alaska Department of Fish and Game (ADF&G) (1996, 2002); 
Kassam (2001); USDOI, MMS (1996b,c); Fall and Utermohle (1995): City of Nuiqsut (1995); Alaska Natives 
Commission (1994); Human Relations Area Files (1994); $.R. Braund and Assocs. and UAA, ISER (1993); S.R. 
Braund and Assocs. (In prep.); Impact Assessment, 1989; Hoffman, Libbey, and Spearman (1988); Braund and 
Burnham (1984); Schneider, Pedersen, and Libbey (1980); and the USDOI, BLM's NPR-A 105(c) studies and 
other pertinent documents that accompanied the 105(c) analysis (USDOI, BLM, 1978a,b, and c; 1979b,c, and d; 
1981; 1982a,b, and c; 1983a,b, and c; 1990; and 1991). 


a. Characteristics of the Population 


The North Slope has a homogeneous population of Inupiat; approximately 72.5 percent of the residents reported 
in 1990 that they were Alaska Native or American Indian, and 73.8 percent in 2000 reported they were all or part 
Alaska Native or American Indian. The Census did distinguish between Eskimo, Aleut, and Indian, although 
Inupiat, Yup'ik, Cup'ik, and Siberian Yup'ik were grouped together as “Eskimos”; “Indians” included numerous 
Athabascan tribes: Haida, Eyak, and Tsimsians. In 1990, 4,241 of the 5,979 residents of the NSB were Eskimo. 
The large majority was Inupiat. The percentage in 1990 ranged from 92.7 percent Inupiat in Nuigqsut to 61.8 
percent Inupiat in Barrow (USDOC, Bureau of the Census, 1991). The percentages in 2000 ranged from 89.1 
percent Inupiat in Nuigsut to 64.0 percent Inupiat in Barrow (USDOC, Bureau of the Census, 2001). In 1990, the 
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populations of each of the communities near the Planning Area were: 139 in Point Lay, 492 in Wainwright, 216 in 
Atgasuk, 3,469 in Barrow, and 354 in Nuigsut (USDOC, Bureau of the Census, 1991). In 2000, 5,450 (73.8%) 
NSB residents reported they were all or part Alaska Native or American Indian. Although the Census did not 
differentiate between Eskimo, Aleut, and Indian, it asked a more specific question: the individual's "Alaska native 
or American Indian tribe(s).” Based on tribal data, at least 4,594 of the 7,385 NSB residents were Eskimo. The 
large majority remains Inupiat. In 2000, population counts were 247 for Point Lay, 546 for Wainwright, 228 for 
Atgasuk, 4,581 for Barrow, and 433 for Nuigsut (USDOC, Bureau of the Census, 2001; State of Alaska, 2003). 


North Slope society responded to early contacts with outsiders by successfully changing and adjusting to new 
demands and opportunities (Burch, 1975a,b; Worl, 1978; North Slope Borough Contract Staff, 1979). Since the 
1960's, the North Slope has witnessed a period of “super change,” a pace of change quickened by the area's oil 
developments (Lowenstein, 1981). In the Prudhoe Bay/Kuparuk industrial connplex, oil-related work camps have 
altered the seascape and landscape, making some areas off limits to traditional subsistence hunting. In addition, 
large NSB Capital Improvement Projects (CIP’s) have dramatically changed the physical appearance of the 
Borough communities. 


Social services have increased dramatically since 1970, with larger Borough budgets and early grants acquired by 
the Inupiat Community of the Arctic Slope, and later grants acquired by the Arctic Slope Native Association and 
other Borough nonprofit organizations. In 1970 and 1977, residents of North Slope villages were asked about 
their state of well-being in a survey conducted by the University of Alaska Anchorage, Institute of Social and 
Economic Research (Kruse et al., 1983). The survey identified notable increases in complaints about alcohol and 
drug use in all villages between 1970 and 1977. Health and social services preziams have attempted to address 
these problems with treatment programs and shelters for abused wives and families, as well as well as enhanced 
recreational programs and services. More recently, a lack of adequate financing for city governments within the 
NSB has hampered the development of these programs, and declining revenues from the State have seriously 
impaired the overall performance of these city governments. In the last decade, all communities in the NSB have 
struggled with banning the sale, use, and possession of alcohol. The issue of whether a community will become 
“dry” or stay “wet” is constantly brought before local voters. 


The introduction of modern technology has increasingly tied the Inupiat subsistence economy to a cash economy 
(Kruse, 1982). Nevertheless, oil-supported revenues have supported a lifestyle still distinctly Inupiat, and outside 
pressures and opportunities have sparked what may be viewed as a cultural revival (Lantis, 1973). What exists in 
the communities of the North Slope is "a unique lifestyle in which a modern cash economy and traditional 
subsistence are interwoven and interdependent” (USDOI, BLM, 1979a). People continue to hunt and fish but 
aluminum boats, outboard motors, snow machines, and all-terrain vehicles now blend these pursuits with wage 
work. Inupiat whale hunting remains a proud tradition that involves ceremonies, dancing, singing, visiting. 
cooperation between communities and, most importantly, the sharing of foods. 


North Slope residents exhibit an increasing commitment to area-wide political representation, local and regional 
tribal governments, and the cultural preservation of such institutions as whaling crews and dancing organizations, 
and the revival of traditional seasonal celebrations. The NSB has a Commission on Inupiat History, Language. 
and Culture--an important body for preserving Inupiat heritage, conducting elders’ conferences and other cultural 
activities to preserve oral histories, and pursuing the repatriation of cultural artifacts and remains under the Native 
American Graves Protection and Repatriation Act. Effects from ongoing and potential oil exploration and 
development on subsistence and, thus, on the overall sociocultural system, have been and will continue to be a 
major concern for residents of North Slope communities (Kruse et al., 1983; ACI and S.R. Braund and Assocs.. 
1984; USDOI, MMS, 1994, 1995b, 1996a; S.R. Braund and Assocs., In prep.; USDOL, BLM, 1997a; USDOL, 
MMS, 1998). 


b. Social Characteristics of the Communities 
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The following subsection describes the Alaskan North Slope communities that may be affected directly by oil and 
gas exploration and development in the Planning Area. These community-specific descriptions discuss factors 
relevant to the sociocultural analysis of each community in relation to industrial activities, population, and current 
socioeconomic conditions. Following these descriptions, the social organization, cultural values, and other issues 
common to all the communities are discussed. 


(1) Socioeconomic Conditions in Point Lay 


Point Lay has the smallest population of any community in the NSB, with a population of 139 in 1990 and 247 in 
2000 (USDOC, Bureau of the Census, 1991 and 2001). In 1990, the Inupiat population represented 81.3 percent 
of the total, and in the 2000 Census, Point Lay's Inupiat population had increased to 88.3 percent of the total 
(USDOC, Bureau of the Census, 1991, 2001; Harcharek, 1992). About 90 mi southwest of Wainwright, the 
community sits on the Chukchi Sea coast at the edge of Kasegaluk Lagoon near the confluence of the Kokolik 
River and Kasegaluk Lagoon. Point Lay is 26 mi from the western boundary of the NPR-A, and, as with other 
communities in and near the Northwest NPR-A Planning Area, Point Lay residents enjoy a diverse resource base 
including marine and terrestrial animals. The community is unique because its wild food dependence is relatively 
balanced between marine and terrestrial resources and unlike the other communities discussed here, local hunters 
do not pursue the bowhead whale. It is also the only unincorporated community in the NSB. 


The community was established in the 1920's and its number of residents increased until the 1930's when its 
population began a slow decline, largely because of the decline in reindeer herding. By 1960, it was not included 
in the national census. The village was reestablished on a barrier island spit opposite the Kokolik River in the 
1970's (motivated by the terms of ANCSA). Residents of Barrow, Wainwright, Point Hope, Kotzebue, and other 
Inupiat with traditional ties to the area resettled here. The town then moved to its present mainland site south of 
the Kokolik Delta in 1981. In 1983, a NSB census recorded 126 residents in the community. Local employment 
during this period revolved around DEW Line and Borough Capital Improvement Program (CIP) projects. 
Smaller Borough, village-corporation, and State-funded construction projects continue to employ local workers 
on a temporary basis, and the NSB government remains the largest local full-time employer. 


Limited oil exploration activity has occurred near Point Lay, with a well drilled 25 mi northeast of the community 
in 1981 on Arctic Slope Regional Corporation (ASRC) lands, and the Tunalik #1 test well drilled within NPR-A 
inland and southeast of Icy Cape in 1978 and 1979. Both wells were plugged and abandoned. Point Lay is similar 
to Atgasuk ia avoiding the rapid social and economic changes experienced by Barrow and Nuiqsut from past oil 
development activities. However, future sociocultural change could accelerate as a result of oil exploration and 
development in the Northwest NPR-A Planning Area. A large portion of Point Lay's terrestrial 
subsistence-harvest area lies within the western part of the Northwest NPR-A Planning Area. 


(2) Socioeconomic Conditions in Wainwright 


Wainwright is located on the Chukchi Sea 100 mi southwest of Barrow on the western boundary of the Northwest 
NPR-A Planning Area. In 2000, Wainwright's population was 546 (USDOC, Bureau of the Census, 2001). 


As in other North Slope communities, the changes in Wainwright from 1975 to 1985--stimulated by the NSB CIP 
boom--are not as dramatic as the changes in Barrow. Nonetheless, the CIP has led to retention of the population 
and the creation of new jobs, housing, and infrastructure. Although there has been an influx of non-Natives into 
Wainwright, most are transient workers and cannot be considered permanently settled or even long-term 

residents. In 1989, approximately 8.7 percent of all Wainwright residents were non-Native (NSB, Dept. of 
Planning and Community Services, 1989). This was a decrease from 30 percent non-Native in 1983 (Luton, 1985) 
and is most likely a direct result of the end of the NSB CIP boom. Of these approximately 43 residents, only a few 
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would be in Wainwright six months to a year later. Even most of the eight Caucasian teaching couples in 
Wainwright in 1983 (Luton, 1985) had not been in Wainwright more than a year. The Caucasians in Wainwright 
tend to be nonpermanent, mobile residents who have relatively little interaction with the Native population: this 
has created a certain degree of racial tension in the community (Luton, 1985). 


The Wainwright CIP has not only been central to the local economy, but it has also changed the face of the 
community and affected the quality of life. Residents now live in modern, centrally heated homes with running 
people to own vehicles. Between July 1982 and October 1983, the number of pickup trucks and automobiles in 
Wainwright more than tnipled (Luton, 1985). In 1990, the total population of Wainwright was 492, with the 
Inupiat population representing 94.3 percent of the total. In the 2000 Census, Wainwright's total population stood 
at 546 with the Inupiat population decreasing slightly to 93 percent of the total (USDOC, Bureau of the Census, 
1991, 2001; Harcharek, 1992). Some of Wainwright's subsistence marine resources are harvested in a portion of 
the Planning Area and all of the community's terrestrial subsistence use areas are within Northwest NPR-A. 


(3) Socioeconomic Conditions in Barrow 


Barrow is the largest community on the North Slope and its regional center. Barrow's population in 2000 was 
4,581 (USDOC, Bureau of the Census, 2001). The city has already experienced dramatic population changes as a 
result of increased revenues from onshore oil development and production at Prudhoe Bay and in other smaller oil 
fields; these revenues stimulated the North Slope Borough CIP projects in the early years. In 1970, the Inupiat 
population of Barrow represented 91 percent of the total population (USDOC, Bureau of the Census, 1971). In 
1985, non-Natives outnumbered Natives between the ages of 26 and 59 (North Slope Borough, Dept. of Planning 
and Community Services, 1989). By 1990, Inupiat representation had dropped to 63.9 percent, but in the 2000 
Census, Barrow's Inupiat population remained undiminished at 64.0 percent of the total (USDOC, Bureau of the 
Census, 1991, 2001; Harcharek, 1992). Most of Barrow’s terrestrial and marine subsistence-harvest area lies in or 
adjacent to the Beaufort Sea multiple-sale area. 


From 1975 to 1985, Barrow experienced extensive social and economic transformations. The NSB CIP projects 
stimulated a boom in the Barrow economy and an influx of non-Natives to the community; between 1980 and 
1985, Barrow's population grew by 35.6 percent (Kevin Waring Assocs., 1989). Inupiat women entered the labor 
force in the largest numbers ever known and they achieved positions of political leadership in newly formed 
institutions. The proportion of Inupiat women raising families without husbands also increased during this period, 
a noticeable alteration in a culture where the extended family, operating through interrelated households, is salient 
in community social organization (Worl and Smythe, 1986). During this same period, the social organization of 
the community became increasingly diversified with the proliferation of formal institutions and the large increase 
in the number of different ethnic groups, although socioeconomic differentiation was not new in Barrow. During 
the periods of commercial whaling and reindeer herding, there were influxes of outsiders and significant shifts in 
the economy. Other fluctuations have occurred during different economic cycles: fur trapping, U.S. Navy and 
arctic contractors’ employment, the capital improvement projects boom, and periods of downturn (Worl and 
Smythe, 1986). As a consequence of the changes it has already sustained, Barrow may be more capable of 
absorbing additional change resulting from oil exploration and development than would smaller, homogenous 
Inupiat communities such as Point Lay, Wainwright, Atgasuk, or Nuiqsut. 


(4) Socioeconomic Conditions in Atqasuk 


Atgasuk is a small, predominantly Inupiat community on the Meade River, about 60 mi south of Barrow. The 
total 1990 community population was 216 (92% Inupiat). In 2000, there were 228 residents, 94.3 percent of 
whom were Inupiat (USDOC, Bureau of the Census, 1991, 2001). The community was established in mid-1970 
under the 1971 Alaska Native Claims Settlement Act (ANCSA) by Barrow residents who had traditional ties to 
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the area. People lived in tents until NSB-sponsored housing arrived in 1977. The 1980 Census tallied 107 
residents; two years later, a Borough census recorded 210 residents. By July 1983, the population had risen to 
231, a 166-percent increase since the first census in 1980. Atgasuk is an inland village and its subsistence 
and Atgasuk remain strong, and men from Atgasuk go to Barrow to join bowhead-whaling crews. 


To a large degree, Atgasuk has avoided the rapid social and economic changes experienced by Barrow and 
Nuigsut brought on by oil development activities, but future change could accelerate as a result of oil exploration 
and development in the Northwest NPR-A Planning Area. Possible new pipeline routes could cross Atgasuk's 
terrestrial subsistence-harvest areas, as most of its traditional subsistence-use area is within the Northwest NPR-A 
Planning Area. 


(5) Socioeconomic Conditions in Nuiqsut 


Nuigsut sits on the west bank of the Nechelik Channel of the Colville River Delta, about 25 mi inland from the 
Arctic Ocean and approximately 150 mi southeast of Barrow. The population was 354 (92.7 percent Inupiat) in 
1990 and 433 (89.1 percent Inupiat) in 2000 (USDOC, Bureau of the Census, 1991, 2001). In 1973, 27 families 
from Barrow resettled Nuigsut, one of three abandoned Inupiat villages in the North Slope region identified in 
ANCSA. Today, Nuiqsut is experiencing rapid social and economic change, with a new hotel, the influx of 


non-Inupiat oil workers from the Alpine facility adjacent to the community, and the potential development of oil 
in the NPR-A. 


Most of Nuigsut's terrestrial subsistence-harvest area is adjacent to the eastern boundary of the Northwest NPR-A 
Planning Area. 


c. Social Organization 


The social organization of Inupiat communities is strongly based on kinship. Kinship forms “the axis on which 
the whole social world turn[s]" (Burch, 1975a.b). Historically, households were composed of large, extended 
families, and communities were kinship units. Today, there is a trend away from the extended-family household 
because of increased mobility, availability of housing, and changes in traditional kinship patterns. However, 
kinship ties in Inupiat society continue to be important and remain a central focus of social organization. 


The social organization of North Slope Inupiat encompasses not only households and families but also wider 
networks of kinfolk and friends. These types of networks are related through overlapping memberships and they 
are embedded in those groups responsible for hunting, distributing, and consuming subsistence resources (Burch, 
1970). An Inupiat household on the North Slope may contain a single individual or group of individuals who are 
related by marriage or ancestry. The interdependencies among Inupiat households differ markedly from those 
found in the United States as a whole. In the larger non-Inupiat society, the demands of wage work emphasize a 
mobile and prompt workforce. While modern transportation and communication technologies allow for contact 
between parents, children, brothers, sisters, and other extended-family members, more often than not, independent 
nuclear households (father, mother, and children) or conjugal pairs (childless couples) form independent 
“production” units that do not depend on extended-family members for the day-to-day support of food, labor, or 
income. A key contrast between non-Native and Inupiat cultures occurs in their differing expectations of 
families--the Inupiat expect and need support from extended-family members on a day-to-day basis. 


Associated with these differences, the Inupiat hold unique norms and expectations about sharing. Households are 
not necessarily viewed as independent economic units, and giving--especially by successful hunters--is regarded 
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as an end in itself, although community status and esteem accrue to the generous. The sharing and exchanging of 
subsistence resources strengthen kinship ties (Nelson, 1969, Burch, 1971; Worl, 1979; ACI, Courtnage, and 
Braund, 1984; Luton, 1985; Chance, 1990). 


d. Cultural Values 


Traditionally, Inupiat values focused on the Inupiat's close relationship with natural resources, specifically game 
animals. The Inupiat also had a close relationship to the supernatural with specific beliefs in animal souls and 
beings controlling the movements of animals. Other values included an emphasis on the community, its needs, 
and its support of other individuals. The Inupiat respect people who are generous, cooperative, hospitable, 
humorous, patient, modest, and industrious (Lantis, 1959; Milan, 1964; Chance, 1966, 1990). Although there have 
been substantial social, economic, and technological changes in Inupiat lifestyle, subsistence continues to be the 
central organizing value of Inupiat sociocultural systems. The Inupiat remain socially, economically, and 
ideologically loyal to their subsistence heritage. Indeed. “most Inupiat still consider themselves primarily hunters 
and fishermen” (Nelson, 1969). North Slope residents voice this refrain repeatedly (Kruse et al., 1983; ACI, 
Courtnage, and Braund, 1984; Impact Assessment, Inc., 1990a.b; USDOL, MMS, 1994). Task groups are still 
organized to hunt, gather, and process subsistence foods. Cooperation in hunting and fishing activities also 
remains an integral part of Inupiat life, and a major component of significant kin ties is the identity of those with 
whom one cooperates (Heinrich, 1963). Large amounts of subsistence foods are shared within the community, 
and the people one gives to and receives from are major components of what makes up significant kin ties 
(Heinrich, 1963; ACI, Courtnage, and Braund, 1984). 


On the North Slope, “subsistence” is much more than an economic system. The hunt, the sharing of the products 
of the hunt, and the beliefs surrounding the hunt tie families and communities together, connect people to their 
social and ecological surroundings, link them to their past, and provide meaning for the present. Generous hunters 
from the subsistence hunt. Young hunters still give their first game to the community elders and generosity brings 
future success. 


The cultural value placed on kinship and family relationships is apparent in the sharing, cooperation, and 
subsistence activities occurring in Inupiat society. However, cultural value is also apparent in the patterns of 
residence, reciprocal activities, social interaction, adoption, political affiliations (some families will dominate one 
type of government administration or one organization, for example--the village corporation), employment, sports 
activities, and membership in voluntary organizations (Mother's Club, Search and Rescue, etc.) (ACI, Courtnage, 
and Braund, 1984). 


Bowhead whale hunting remains the center of Inupiat spiritual and emotional life; it embodies the values of 
sharing, association, leadership, kinship, arctic survival, and hunting prowess (see Bockstoce et al., 1979; ACI, 
Courtnage, and Braund, 1984). Barrow resident Beverly Hugo, testifying at public hearings for MMS' Beaufort 
Sea Sale 124, summed up Inupiat cultural values this way: 


..these are values that are real important to us, to me; this is what makes me who I am....the knowledge of 
the language, our Inupiat language. is a real high one: sharing with others, respect for others...and 
cooperation; and respect for elders; love for children: hard work; knowledge of our family tree; avoiding 
conflict; respect for nature; spirituality; humor, our family roles. Hunter success is a big one, and domestic 
skills, responsibility to our tribe, humility ..these are some of the values...that we have...that make us who we 
are, and these values have coexisted for thousands of years, and they are good values..(USDOI, MMS, 
1990a). 
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The importance of the whale hunt is more than emotional and spiritual. The organization of the crews does much 
structured sharing of the whale helps determine social relations within and between communities (Worl, 1979. 
ACI, Courtnage, and Braund, 1984; impact Assessment, Inc., 1990a). Structured sharing also holds true for 
caribou hunting, fishing. and other subsistence pursuits. In these communities, the giving of meat to elders does 
more than feed old people, bonding giver and receiver, joining them to a living tradition, and drawing the 
community together. 


Today, this close relationship between the spirit of a people, their social organization, and the cultural value of 
subsistence hunting may be unparalleled when compared with other areas in America where energy-development 
is taking place. The Inupiat's continuing strong dependence on subsistence foods, particularly marine mammals 
and caribou, creates a unique set of potential effects from onshore and offshore oil exploration and development 
on the social and cultural system. Barrow resident Daniel Leavitt articulated these concerns during a 1990 public 
hearing for Beaufort Sea Sale 124: 


ats | have lived in my Inupiat way of livelihood, that's the only...thing that drives me on is to get something 
for my family to fill up their stomachs from what | catch (USDOL, MMS, 1990a). 


One analysis of Inupiat concerns about oi! development was based on a compilation of approximately 10 years of 
recorded testimony at North Slope public hearings for State and Federal energy-development projects. Most 
concerns centered on the subsistence use of resources, including damage to subsistence species, loss of access to 
subsistence areas, loss of Native foods, or interruption of subsistence-species migration. These four concerns were 
expressed in 83 percent of all the testimony taken on the North Slope (Kruse et al., 1983:tbi 35; USDOI, 

MMS, 1994; Human Relations Area Files, Inc., 1992). Public Scoping Meetings were held in Wainwright, 
Barrow, Atgasuk, and Nuigqsut in December 2001 and in Point Lay and Anaktuvuk Pass in February 2002. Major 
concerns expressed at these meetings are summarized in the following section on Environmental Justice (Section 
HILC.S5). 


Only a viable monitoring regime can assess the impacts of development on the North Slope on these issues. One 
suggestion that was repeatedly made at the April 16 to 18, 1997, NPR-A Symposium (USDOI, BLM and MMS, 
1997a) was the need for an ongoing subsistence-oversight panel of Federal, State, Alaska Native, and oil-industry 
interests to address these concerns as well as the issue of instituting an ongoing subsistence-monitoring program 
(USDOL, BLM and MMS, 1997a). In response to this need, and as part of its mitigation strategy for exploration 
and development in the Northeast NPR-A, the BLM established a subsistence advisory panel in 1988. This panel 
is composed of representatives from Anaktuvuk Pass, Atqasuk, Barrow, Nuiqsut, and Wainwright and BLM 
decision-makers who address subsistence issues and concerns. The panel has met ten times in Barrow, Nuigsut, 
and Wainwright and has developed an ongoing dialogue on these issues. This dialogue will guide the BLM in its 
decisions for future exploration and development activities in the Northwest NPR-A Planning Area. 


A substantial concern among NSB Inupiat communities is the lack of traditional knowledge and testimony in 
government documents, particularly MMS's lease sale EIS's. Mayor George N. Ahmaogak, Sr., of the NSB said in 
a 1990 letter to MMS: 


The elders who spoke particularly deserve a response to their concerns. You should respect the fact that no 
one knows this environment better than Inupiat residents (Ahmaogak, 1990, pers. comm.) 


In public testimony in 1993 concerning a Letter of Authorization for bowhead whale monitoring at the Kuvium 
Prospect, the late Burton Rexford, then Chairman of the Alaska Eskimo Whaling Commission, stated that the 
most important environmental information would come from whaling captains, crew members, and whaling 
Captains’ wives. 
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We know our environment--our land and resources--at a deep level (National Marine Fisheries Service, 
1993). 


These same concerns were echoed unanimously by those testifying for Pomt Lay, Wainwnght, Barrow, Atgasuk, 
and Nuigsut in hearings and scoping meetings for Beaufort Sea Sales 144 and 170. for the Northeast NPR-A 
IAPYEIS, for the Northstar and Liberty projects, and for the Beaufort Sea multiple sales (Public Hearing 
Transcripts, Beaufort Sea Sale 144 [USDOI, MMS, 1995a.b, and c}, Beaufort Sea Sale 170 [USDOI, MMS, 
1997b], NPR-A LAP/EIS [USDOI, BLM and MMS, 1997b], Beaufort Sea Oil and Gas Development 
Proyect/Northstar (U.S. Army Corps of Engineers, 1996), and the Liberty Project [USDOI, MMS, Alaska OCS 
Region, 1999). 


e. Institutional Organization of the Communities 


The NSB provides most government services to the communities of Point Lay, Wainwright, Barrow, Atgasuk, 
some public-health services. Athough NSB revenues have remained healthy and the Borough's permanent fund 
account continues to grow--as does its role as primary employer in the region--future fiscal and institutional 
growth 1s expected to slow because of economic constraints on direct Inupiat participation in oil-industry 
employment, growing constraints on the statewide budget, and the Alaska Legislature's threat to limit the NSB's 
bonding authority (Kruse et al., 1983; Harcharek, 1992, 1995). The ASRC, formed under ANCSA, runs several 
subsidiary corporations. Most of the communities also have a village corporation, a Traditional Village or Indian 
Reorganization Act (IRA) Council, and a city government. The IRA and village governments have not provided 
much in the way of services, but village corporations have made many service contributions. The Inupiat 
Community of the Arctic Slope, the regional tribal government, has recently taken on a more active and visible 
role in regional governance. 


f. Other Ongoing Issues 


Other issues important to an analysis of sociocultural systems are those that will affect or already are affecting 
Inupiat society (i.c., cumulative impacts). The environmental impact statements for MMS Sales 97, 124, 144, 170; 
the Northstar and Liberty projects: and the National Petroleum Reserve-Alaska detail issues about changes in 
employment, increases in income, decreases in fluency in Inupiaq, rising crime rates, and substance abuse 
(USDOL, MMS. 1987a, 1990b, 1996a, 1998; USDOL, MMS, Alaska OCS Region, 2002b, USDOL, BLM and 
MMS, 1998; U.S. Army Corps of Engineers, 1996). These documents also discuss the fiscal and institutional 
growth of the NSB. These discussions are incorporated by reference and summarized below. In addition, Smythe 
and Worl (1985) and Impact Assessment, Inc. (1990a) detail the growth and responsibilities of local governments. 


Recent statistics on homicides, rapes, and wife and child abuse present a sobering picture of some aspects of life 
in NSB communities. Violent deaths account for more than one-third of all deaths on the North Slope. The Alaska 
Native Health Board notes the “overwhelming involvement of alcohol (and drug) abuse in domestic violence, 
suicide, child abuse, birth defects, accidents, sexual assaults, homicide and mental illness” (Alaska Native Health 
Board, 1985). The lack of comparable data makes it impossible to compare levels of abuse and violence between 
aboriginal (before contact with Caucasians), traditional (from the time of commercial whaling through the fur 
trade), and modern (since World War II) Inupiat populations. Nonetheless, it is apparent from reading earlier 
accounts of Inupiat society that there has been a drastic increase in these social problems, although a study 
conducted in the early 1980's on the North Slope indicates thai no direct relationship was found between energy 
development and “accelerated social disorganization” (Kruse, Kleinfeld, and Travis, 1982, cited in Impact 
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Assessment, Inc., 1990). Studies in Barrow (Worl and Smythe, 1986) detail the important changes in Inupiat 
society occurnng in the last decade as a response to these problems. Services from outside institutions and 
programs have recently begun to assume a greater responsibility for functions formerly provided by extended 
families. Today, there is an array of social services available in Barrow that is more extensive for a community of 
this size than anywhere in the U.S. (Worl and Smythe, 1986). 


The baseline of the present sociocultural system includes change and strain. The very livelihood and culture of 

on social well-being and on cultural integrity and cohesion come at a time of relative economic well-being. The 
expected challenges to the culture by the decline in CIP funding from the State have not been as significant as 
once expected. The buffer effect has come mostly through the dramatic growth of the Borough's own permanent 
fund, the NSB taking on more of the burden of its own capital improvement, and its emergence as the largest 
employer of local residents. However, Borough revenues from oil development at Prudhoe Bay are on the decline. 
and funding challenges (and subsequent challenges to the culture) continue as the State Legislature alters accepted 


5. Environmental Justice 


The Inupiat, a recognized Alaska Native minority, are the predominant residents of the North Slope Borough 
(NSB), the region potentially most affected by leasing in the Northwest NPR-A Planning Area. The Inupiat rely 
heavily on subsistence foods. Oil and gas exploration and development could affect the subsistence resources and 
harvest practices they depend upon. 


Environmental Justice is an initiative that culminated with President Clinton's February 11, 1994, Executive Order 
(E.0.) 12898, “Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations,” and an accompanying Presidential memorandum. The E.O. requires that each Federal Agency 
consider environmental justice to be part of its mission. Its intent is to promote fair treatment of people of all 
races, SO no person or group of people bears a disproportionate share of the negative environmental effects from 
the country's domestic and foreign programs. While the E.O. focuses on minority and low-income populations, 
the EPA defines environmental justice as the “equal treatment of all individuals, groups or communities 
regardless of race, ethnicity, or economic status from environmental hazards" (U.S. Department of Energy, 1997; 
Envirosense, 1997). Specific to the EIS process, the E.O. requires that proposed projects be evaluated for 
“disproportionately high adverse human health and environmental effects on minority populations and low 
income populations.” 


Executive Order 13175, “Consultation and Coordination with Indian Tribal Governments,” requires the BLM to 
consult with Inupiat tribal governments of the North Slope on Federal matters that significantly or uniquely affect 
their communities. The EPA's Environmental Justice guidance of July 1999 stresses the importance of 
government-to-government consultation. As one way to foster tribal participation and mitigate exploration and 
development impacts in the Northeast NPR-A, BLM created the Subsistence Advisory Panel (SAP) in 1998. 
Representatives from the communities of Anaktuvuk Pass, Atqasuk, Barrow, Nuiqsut, and Wainwright, as well as 
BLM decision-makers, and a representative from the North Slope Borough compose the SAP. Since its inception, 
the SAP has met ten times in North Slope Borough communities, resulting in an ongoing dialogue that will guide 
the BLM in making decisions on future exploration and development activities in the NPR-A. 


Scoping mectings were held during development of the Northwest NPR-A draft EIS. Inupiat translators were 
provided at these meetings to facilitate participation of non-English speakers. Environmental Justice 
considerations for this EIS included: |) initial scoping, 2) local radio broadcasts and notices in the North Slope 
newspaper, and 3) follow-up meetings that included discussions specific to Environmental Justice concerns. The 
scoping meetings were held in the North Slope Borough communities as follows: Wainwright on December 5, 
2001; Atgasuk on December 6, 2001; Barrow on December 10, 2001; Nuigsut on December 11, 2001; Anaktuvuk 
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Pass on February 8, 2002; and Point Lay on February 7 and 8, 2002. During this scoping process, BLM received 
feedback on specific Environmental Justice concerns. documented additional concerns of the Inupiat residents. 
and conducted a special subsistence workshop with the SAP to discuss community issues and identify possible 
mitigation measures. Thrc-agh the SAP, the BLM maintains an open dialogue on Environmental Justice issues 
with the communities of the North Slope. 


Mayor concerns expressed at these meetings included: 


Protecting Native Allotments, hunting and fishing camps, and cultural sites (all 6 communities) 
Identifying and protecting important subsistence areas (ail 6 communities) 

Protecting caribou migration routes (all 6 communities) 

Cleaning up contaminated sites (5 communities) 

¢ Restricting access to subsistence areas and resources (5 communities) 

¢ Studying and maintaining the health of wildlife (3 communities) 

¢ Providing natural gas to local communities (3 communities) 

* Studying caribou and fish (3 communities) 

* Mitigating seismic disturbance of caribou, fish, and whales (3 communities) 

* Making better use of Traditional Knowledge (3 communities), 

¢ Regulating and monitoring guides and outfitters (3 communities) 

* Preventing fish contamination from contaminated sites (3 communities). 

* Providing more local hire (3 communities) 

¢ Updating outdated resource data (2 communities) 

* — Involving local people in scientific studies of resources (2 communities) 

¢ Clarifying BLM's government-to-government policy (2 communities) 

* Providing river se' »acks or buffers to protect historic fishing sites (2 communities) 

¢ — Including local people in the planning process (2 communities) 

¢ Improving oversight and enforcement of mitigation measures (2 communities) 

* Minimizing disturbance from staging areas, roads, docking facilities, and pipeline access (2 communities) 


The Environmental Justice concerns listed above were incorporated into environmental studies and into the 
mitigating measures/stipulations in this [AP/EIS. The measures/stipulations include: 


* — revising/clarifying consultation procedures concerning oil and gas and related activities and potential 
impacts of those activities on subsistence users and practices (specifically with regard to subsistence 
cabins and campsites). 

* — strengthening the requirements of annual subsistence plans submitted by industry so they improve 
communication and avert subsistence conflicts with oil and gas and related activities; 

* conducting in-depth subsistence harvest studies of Nuiqsut, Atgasuk and Barrow to assess the impact of 
oil and gas development on subsistence activities in and around these communities, 

* conducting research on caribou movement, impacts of winter exploration on tundra vegetation, and 
studying baseline soil contamination and hydrology: and 

* notifying all known NPR-A aircraft users to apprise them of subsistence conflicts with local residents 
created by aircraft use. 


6. Land Uses and Coastal Management 


a. Land Ownership and Uses 
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(1) Land Ownership 


Most land within the Planning Area is under Federal jurisdiction. The non-Federal lands are limited primarily to 
Native entities and are located near Barrow, Atgasuk, and Wainwright (Map 02). The NSB owns approximately 
229 acres of surface estate in the Cape Simpson area and 190,370 acres of the subsurface estate (natural gas) in 
the Barrow area. 


(a) Federal Jurisdiction 


Executive Order 3797-A, signed by President Warren G. Harding on February 27, 1923, reserved 23.7 million 
acres of Federal land and established the Naval Petroleum Reserve Number 4 (PET-4). This area was reserved for 
oil and gas development for Naval defense. The Naval Petroleum Reserves Production Act of 1976 (P.L. 
94-258) (NPRPA) transferred jurisdiction of PET-4 from the Navy to the Secretary of the Interior (Secretary) and 
renamed it the National Petroleum Reserve-Alaska (NPR-A). 


The boundary of the Northwest NPR-A Planning Area encompasses approximately 9.4 million acres, 
approximately 8.8 million acres of which are under Federal jurisdiction. At present, the total area of privately 
owned surface estate within the Planning Area is approximately 530,886 acres, leaving approximately 8,848,113 
acres under Federal jurisdiction. The portion of the subsurface estate in the Planning Area under Federal 
jurisdiction consists of approximately 9,065,602 acres of subsurface oil estate and 9,066,692 acres of subsurface 
gas estate. The Planning Area boundary extends to the northern boundary of the NPR-A, generally following the 
shoreline, but extending offshore to encompass certain bays and lagoons. Under authority of the Federal 
Submerged Lands Act, the State of Alaska owns the lands beyond this northern boundary, extending from mean 
low tide to 3 mi offshore. Decisions regarding the use of these State lands--including decisions on oil and gas 
leasing--are made by the Alaska Department of Natural Resources (ADNR). 


The ownership of the land in tidally influenced bays and lagoons within the NPR-A boundary has been disputed 
by the State and Federal Governments. In the United States v. State of Alaska (Orig. 84), or “Dinkum Sands” 
case, the U.S. Supreme Court ruled in June of 1997 that these lands are federally owned because the U.S. 
Congress retained them at the time Alaska achieved statehood (1959). These offshore lands within the Northwest 
NPR-A Planning Area could be available to oil and gas leasing, along with onshore Federal lands. 


(b) Native Allotments 


The Native Allotment Act of 1906, as amended, allowed an Alaska Native to receive up to 160 acres of vacant 
and unappropriated land. There are approximately 226 allotments encompassing approximately 24,616 acres 
within the Northwest NPR-A Planning Area. Certificates of Allotment on lands valued for oil and gas set aside 
those resources for the Federal Government. It is presumed that all certificates for allotments in the Planning Area 
will contain this stipulation. 


(c) Village Corporation Lands 


The ANCSA allowed the four village corporations of Atgasuk, Barrow, Nuiqsut, and Wainwright to select surface 
lands under Sections |2(a) and 12(b). The NPRPA reaffirmed the availability of the surface of lands for selection 
and conveyance to village corporations under ANCSA. Section 12 of the Technical Corrections Act of 1992 
allowed the villages to reconvey lands under a valid Native Allotment application in exchange for an equal 
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number of acres of additional selections. The acreage received and the remainder of the entitlements for Atgasuk, 
Barrow, and Wainwright (current as of October of 2001) are shown in Table III-34. 


(d) Regional Corporation Lands 


The Arctic Slope Regional Corporation (ASRC) owns 68,053 acres of surface lands in the Barrow area that are 
within the Planning Area; it also owns the subsurface oil estate of 56,997 acres. The NSB has received the natural 
gas from these lands and the village corporation has received the sand and gravel in the Barrow area. The ASRC 
also owns 143,862 acres of subsurface estate (oil and gas) underlying surface lands conveyed to the village of 
Wainwnght. 


The ANCSA did not allow the ASRC to select the subsurface estate within the NPR-A. However, Section 
12(a)1) did allow the ASRC to select the subsurface estate from lands outside the NPR-A withdrawal in acreage 
equal to its entitlement. Public Land Order 5183, dated March 9, 1972 clarified this selection when it withdrew 
NPR-A lands from subsurface selection by the regional corporation. The NPRPA restated the arrangement in 
1976, recognizing the village corporation's selections of surface estate as provided by ANCSA without providing 
for other land claims. 


It would be five years before regional corporations would be allowed to select land in the NPR-A. The 
Appropriations Act of 1981 (P.L. 96-514) authorized the Secretary to lease lands within the NPR-A for oil and 
gas exploration and development. The passage of this act allowed the implementation of Section 1431(0) of 
ANILCA by providing specific legislative authority for the exchange of NPR-A lands--contingent upon 
legislative direction to open the NPR-A to commercial development. This specific provision allowed the regional 
corporation (ASRC) to select the subsurface of village-selected lands if lands within 75 mi of the village lands 
were made available for commercial development. The ASRC later selected the subsurface estate under all lands 
selected by Nuiqsut and a portion of the subsurface estate under lands conveyed to the village of Wainwright. 


(e) North Slope Borough 


The NSB owns 229 surface acres in the Cape Simpson area and rights to approximately 178,446 acres of natural 
gas and 112,539 acres of subsurface oil estate, both in the Barrow area. 


(2) Land Uses 


(a) Authorized Use 


The poor soil conditions in the Planning Area limit the BLM's approval of most land use proposals for summer 
operations. Permafrost underlies the entire NPR-A, and floodplains/wetlands cover the majority of the area, 
reducing even further BLM's ability te allow surface activity. The BLM authorizes temporary use of the lands 
within the Northwest NPR-A under minimum impact permits. Current management policy for the Planning Area 
allows only those activities that, with stipulations, would have a negligible impact on the environment. Because of 
the fragile nature of thawed tundra during the summer, permit sites are restricted to durable areas such as gravel 
bars, beaches, or existing grave’ pads. During the winter, when the freeze has stabilized the mineral soils and the 
snow protects the vegetation, it is possible to traverse the tundra with Rolligon-type vehicles (low-impact vehicles 
operating on the tundra with minimal disturbance). 
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A number of annual overland supply moves are carried out vetween the North Slope communities using track--or 
Rolligon-equipped vehicles. Active and inactive DEW-Line installations (active-Barrow; inactive--Wainwright) 
are located within the Planning Area. Minimum Impact Permits (3-year duration) as provided by the Federal Land 
Policy and Management Act (FLPMA), might include, but are not limiicd to, activities such as: use of subsistence 
cabin sites, support activities related to environmental clean up, and scientific research of all types. The 
BLM-authorized areas within Barrow include a right-of-way for the BUECI power plant, the National Weather 
Service weather station site, and a Recreation and Public Purposes (R&PP) area to be used for a recreation field. 
These sites may become available for other uses later. BLM manages several withdrawals within the Planning 
Area including a National Oceanic and Atmospheric Administration (NOAA) research site used as a climate 
monitoring and diagnostics laboratory, and a research site assigned to the United States Geological Service 
(USGS) for a geomagnetic observatory. The BLM-sponsored research includes revegetation at wellsites and 
climatic studies. Finally, a variety of communication/navigation-related authorizations to Federal Agencies (such 
as Vortec sites, RACON sites, and communication towers) support all who work on the North Slope. 


There are currently about 15 authorizations for the above-listed activities within the Northwest NPR-A Planning 
Area. Most authorizations allow land use for 3 to 5 years, with nothing but the withdrawals exceeding 20 years. 


(b) Access 


There are no roads linking the Planning Area to communities within or outside the NPR-A. However, trails 
provide access to the communities of Barrow, Atqasuk, and Wainwright and link the NPR-A to lands outside the 
boundaries of the NPR-A. Most trails are usable only during the winter. The winter trails follow--but are not part 
of--existing ANCSA Section 17(b) easements that eventually meet with existing roads within communities and 
State, public, and private roads outside the NPR-A. The coastal trail from Kotzebue to Barrow is extremely 
important for inter-village travel from Point Lay to Atgasuk, Wainwright, and Barrow. Another access route runs 
fron Nuigsut to Atgasuk and Barrow along the northern coast of the NPR-A. Various Section 17(b) easements 
across interim-conveyed and patented lands controlled by Native corporations access the southeast corner of the 
NPR-A from Anaktuvuk Pass. Inter-village trails inland from the coast that connect Point Lay, Wainwright, 
Atqasuk and Barrow are extremely important to local communities and the general public for transporting people 
and goods. These trail locations may move from year to year depending upon snow and ice conditions. 


There are no officially designated corridors for transportation and such things as pipelines, power lines, and 
communication sites within the Planning Area at this time. The BLM reviewed the need for designation of such 
corridors. For a discussion of why this management action was eliminated from further consideration in LAP/EIS 
see Section ILG. 


The Planning Area has at ieast two locations with staging/storage capacity. One is the former Peard Bay 
DEW-Line site, 45 nautical miles (nmi) from Barrow. This site is just north of the Peard Bay lagoon and consists 
of a 1,660-ft gravel airstrip on a |.460-acre withdrawal, most of which is underplayed with gravel. As Peard Bay 
is a Formerly Used Defense Site (FUDS), the U.S. Army Corps of Engineers (COE) cleaned up the area in the 
mid-1990's. There is a road to the beach from this site reserved under a 44 LD 513. 


The second location with staging/storage capacity ts the Wainwright DEW-Line site. This site is 80 nautical miles 
(nmi) from Barrow and, like the Peard Bay site, it is on the Chukchi Sea. It consists of 1,518 acres with a gravel 
airstrip approximately 3,600 ft long. There is no road access from this site to the beach and village lands owned 
by the Olgoonik Corporation surround it. The FUDS cleanup for Wainwright is scheduled for 2005 when the site 
will be partially deactivated. A short-range radar facility would remain active and use of the pad/airstrip would 
require non-objection from the Air Force. 
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Cape Simpson, an additional site for staging and storage, is owned by the NSB and the Borough would require 
approval for its use in staging and storage. Its FUDS cleanup having been carried out years ago, this old 
DEW-Line site consists of 229 acres, including a large work pad and 2,568-ft airstrip. 


(c) Structures 


Numerous structures (primarily cabins) located on Federal public lands lack BLM authorization. Before accurate 
numbers of structures can be determined, Native Allotments must be surveyed and conveyed, and an inventory 
establishing the location and ownership of these structures must be compiled. When these actions have been 
carried out, the level of unauthorized use can be determined. Fish camps must also be inventoried. Although fish 
camps do not usually entail permanent structures, waste materials such as garbage and fuel are commonly left on 
site. 


b. Coastal Zone Management 


The Federal Coastal Zone Management Act (CZMA) (16 U.S.C. 1456), enacted in 1972 and last amended in 
1996, and the 1977 Alaska Coastal Management Act (ACMA; (AS 46.40), last amended in 1994, guide 
development and land use in coastal areas, seeking a balance between use of coastal areas and protection of 
valuable coastal resources. 


(1) Alaska Coastal Management Program 


In 1979, the Alaska Coastal Management Program (ACMP) was approved in accordance with the Federal CZMA. 
The ACMP includes statewide standards and coastal district enforceable policies that address development and 
use of lands and natural resources of the coastal zone. The coastal zone and coastal district boundaries are mapped 
in Coastal Zone Boundaries of Alaska, an atlas prepared by the Alaska Department of Fish and Game, Division of 
Habitat and Restoration. 


The Northwest National Petroleum Reserve-Alaska Planning Area lies entirely within the boundaries of the North 
Slope Borough; the vast majority of the land within the Planning Area is under Federal jurisdiction. The 
remaining lands are limited primarily to Native entities. The CZMA excludes from the coastal zone ". . . lands the 
use of which is by law subject solely to the discretion of or which 1s held in trust by the Federal Government, its 
officers, or agents” (16 U.S.C. Sec. 1453). Although these lands are excluded from the coastal zone, all Federal 
activities, such as an oil and gas lease sale, having reasonably foreseeable effects on any coastal use or resource 
must be consistent to the maximum extent practicable with the standards of the ACMP and the enforceable 
policies of the North Slope Borough's Coastal Management Program (NSB CMP). A consistency determination 
prepared by the Bureau of Land Management initiates the State's review for oil and gas lease sales. 


Federally permitted activities in the coastal area of National Petroleum Reserve-Alaska must undergo an ACMP 
review if they require a listed Federal authorization (15 CFR 930.53(a)(1)). Federally permitted activities outside 
the coastal area that have reasonably foreseeable effects to coastal resources or uses must also undergo a State 
consistency review. Applicants for these federally permitted activities must certify that their activities are 
consistent with the ACMP. The State consistency review for federally permitted activities begins when the State 
receives a consistency certification and necessary data and information from the party submitting the application 
to the Federal Agency. Federally permitted activities subject to ACMP review will not be authorized if they are 
not consistent with the statewide standards of the ACMP and the coastal district enforceable policies. 
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The standard of review for Federal activities such as oil and gas lease sales is that a project must be consistent 
with the ACMP “to the ma«’:aum extent practicable.” The consistent "to the maximum extent practicable” 
standard does not apply to federally permitted activities. The standard of review for applicable federally permitted 
activities requires that these activities must be consistent with the ACMP standards and enforceable policies. 


(2) Statewide Standards 


Title 6 of the Alaska Administrative Code (AAC), Chapter 80 contains the statewide standards of the ACMP for 
the management of land and water uses of Alaska's coastal zone. The standards are listed under two sections in 
these State regulations: Uses and Activities and Resources and Habitats. 


Article 2 of Title 6, Chapter 80 lists nine standards under Uses and Activities. 


6 AAC 80.040 COASTAL DEVELOPMENT STANDARD 


(a) In planning for and approving development in coastal areas, districts and state agencies shall give in the 
following order, priority to: 


(1) water-dependent uses and activities; 

(2) water-related uses and activities; and 

(3) uses and activities which are neither water-dependent nor water-related for which there is no feasible 
and prudent inland alternative to meet the public need for the use or activity. 


(b) The placement of structures and the discharge of dredged or fill material into coastal water must, at a 
minimum, comply with the standards contained in Parts 320-323, Title 33, Code of Federal Regulations. 


This standard gives priority to uses and activities in coastal areas that are water-dependent. The intent of this 
policy is to ensure that onshore development and activities that can be placed inland do not displace activities 
dependent upon shoreline locations, including marine, lake, and river waterfronts. Activities and uses that are 
neither water dependent nor water related will be given priority if there is no feasible or prudent alternative to 
meet the public need. 


6 AAC 80.050 GEOPHYSICAL HAZARD AREAS 


(a) Districts and state agencies shail identify known geophysical hazard areas and areas of high development 
potential in which there is a substantial possibility that geophysical hazards may occur. 


(b) Development in areas identified under (a) of this section may not be approved by the appropriate state or 
local authority until siting, design, and construction measures for minimizing property damage and protecting 
against loss of life have been provided. 


Geophysical hazard areas are defined in the standards as areas which present a threat to life or property from 
geophysical or geological conditions, including flooding, tsunamis, storm surges, landslide, snow slides, faults, 
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ice hazards, and littoral beach processes. 


This statewide standard requires coastal districts and State agencies to identify areas in which geophysical hazards 
are known and in which there is a substantial probability that geophysical hazards may occur. Development in 
these areas is prohibited until siting, design, and construction measures for minimizing property damage and 
protecting against the loss of life have been provided. 


6 AAC 80.060 RECREATION 


(a) Districts shall designate areas for recreational use. Criteria for designation of areas of recreational use are: 


(1) the area receives significant use by persons engaging in recreational pursuits or is a major tourist 
destination; or 

(2) the area has potential for high quality recreational use because of physical, biological, or cultural 
features. 


(b) Districts and state agencies shall give high priority to maintaining and, where appropriate, increasing public 
access to coastal water. 


The North Slope Borough has not designated any part of the Planning Area for recreation. 


6 AAC 80.070 ENERGY FACILITIES 


(a) Sites suitable for the development of major energy facilities must be identified by districts and the state in 
cooperation with districts. 


(b) The siting and approval of major energy facilities by districts and state agencies must be based, to the extent 
feasible and prudent, on the following  sandards: 


(1) site facilities so as to minimize adverse environmental and social effects while satisfying industrial 
requirements; 

(2) site facilities so as to be compatible with existing and subsequent adjacent uses and projected community 
needs; 

(3) consolidate facilities; 

(4) consider the concurrent use of facilities for public or economic reasons; 

(5) cooperate with landowners, developers, and federal agencies in the development of facilities; 

(6) select sites with sufficient acreage to allow for reasonable expansion of facilities; 

(7) site facilities where existing infrastructure, including roads, docks, and airstrips, is capable of satisfying 
industrial requirements; 

(8) select harbors and shipping routes with least exposure to reefs, shoals, drifi ice, and other obstructions; 
(9) encourage the use of vessel traffic control and collision avoidance systems; 

(10) select sites where development will require minimal site clearing, dredging, and construction in 
productive habitats; 

(11) site facilities so as to minimize the probability, along shipping routes, of spills or other forms of 
contamination which would affect fishing grounds, spawning grounds, and other biologically productive or 
vulnerable habitats, including marine mammal rookeries and hauling out grounds and waterfowl nesting 
areas; 
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(12) site facilities so that design and construction of those facilities and support infrastructures in coastal 
areas of Alaska will allow for the free passage and movement of fish and wildlife with due consideration for 
historic migratory patterns and so that areas of particular scenic, recreational, environmental, or cultural 
value will be protected; 

(13) site facilities in areas of least biological productivity, diversity, and vulnerability and where effluents 
and spills can be controlled or contained; 

(14) site facilities where winds and air currents disperse airborne emissions which cannot be captured 
before escape into the atmosphere; 

(15) select sites in areas which are designated for industrial purposes and where industrial traffic is 
minimized through population centers; and 

(16) select sites where vessel movements will not result in overcrowded harbors or interfere with fishing 
operations and equipment. 


(c) Districts shall consider that the uses authorized by the issuance of state and federal leases for mineral and 
petroleum resource extraction are uses of state concern. 


The first part of this standard requires identification of suitable sites for development of major energy facilities. 
Part (b) requires siting of energy facilities according to 16 criteria to the extent feasible and prudent. "Feasible and 
prudent” is defined in 6 AAC 80.900(2) to mean “consistent with sound engineering practice and not causing 
environmental, social, or economic problems that outweigh the public benefit . . ." The last part of this standard 
requires that districts recognize that oil and gas development are uses of State concern. 


6 AAC 80.080 TRANSPORTATION AND UTILITIES 


(a) Transportation and utility routes and facilities in the coastal area must be sited, designed, and constructed so 
as to be compai:dle with district programs. 


(b) Transportation and utility routes and facilities must be sited inland from beaches and shorelines unless the 
route or facility is water-dependent or no feasible and prudent inland alternative exists to meet the public need 
for the route or facility. 


This standard requires the siting and constructon of transportation and utility routes to be compatible with district 
programs. The siting of routes must be inland from beaches and shoreline unless the route or facility is water 
dependent or no feasible and prudent inland alternative exists. 


6 AAC 80.090 FISH AND SEAFOOD PROCESSING 


Districts shall identify and may designate areas of the coast suitable for the location or development of facilities 
related to commercial fishing and seafood processing. 


There are no fish and seafood processing facilities in the Planning Area. This policy does not apply. 


6 \AC 80.100 TIMBER HARVEST AND PROCESSING 


AS 41.17, Forest Resources and Practices, and the regulations and procedures adopted under that chapter with 
respect to the harvest and processing of timber, are incorporated into the Alaska coastal management program 
and constitute the components of the coastal management program with respect to those purposes 
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The Planning Area is located above the northern limit for forests. This policy does not apply. 


6 AAC 80.110 MINING AND MINERAL PROCESSING 


(a) Mining and mineral processing in the coastal area must be regulated, designed, and conducted so as to be 
compatible with the standards contained in this chapter, adjacent uses and activities, statewide and national 
needs, and district programs. 


(b) Sand and gravel may be extracted from coastal waters, intertidal areas, barrier islands, and spits, when there 
is no feasible and prudent alternative to coastal extraction which will meet the public need for the sand or gravel. 


This standard requires that mining and mineral processing in the coastal zone be compatible with the other 
standards; adjacent uses and activities; State and national needs and district programs. When there is no feasible 
or prudent alternative that will meet the public need, sand and gravel may be extracted. 


6 AAC 80.120 SUBSISTENCE 


(a) Districts and state agencies shall recognize and assure opportunities for subsistence usage of coastal areas 
and resources. 


(b) Districts shall identify areas in which subsistence is the dominant use of coastal resources. 


(c) Districts may, after consuttetion with appropriate state agencies, Native corporations, and any other persons 
or groups, designate areas identified under (b) of this section as subsistence zones in which subsistence uses and 
activities have priority over all nonsubsistence uses and activities. 


(d) Before a potentially conflicting use or activity may be authorized within areas designated under (c) of this 
section, a study of the possible adverse impacts of the prop sed potentially conflicting use or activity upon 
subsistence usage must be conducted and appropriate safeguards to assure subsistence usage must be provided. 


(e) Districts sharing migratory fish and game resources must submit compatible plans for habitat management. 


(Eff. 7/18/78 , Register 67) 


The statewide standard for subsistence guarantees opportunities for subsistence use of coastal areas and resources. 
Subsistence uses of coastal resources and maintenance of the subsistence way of life are primary concerns of the 
residents of the North Slope Borough. Parts (b\(c) and (d) address identification of areas in which subsistence is 
the dominant use of coastal resources, requiring a study of possible adverse impacts of potentially conflicting 
activities. No area within the Northwest National Petroleum Reserve—Alaska Planning Area has been designated 
by the North Slope Borough for this purpose. 


Article 3 of Title 6, Chapter 80 contains 3 standards that address Resources and Habitats: 


6 AAC 80.130 HABITATS 
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(a) Habitats in the coastal area which are subject to the Alaska coastal management program inciude: 


(1) offshore areas; 

(2) estuaries; 

(3) wetlands and tideflats; 

(4) rocky islands and seacliffs; 

(5) barrier islands and lagoons; 
(6) exposed high energy coasts; 
(7) rivers, streams, and lakes; and 
(8) important upland habitat. 


(b) The habitats contained in (a) of this section must be managed so as to maintain or enhance the biological, 
physical, and chemical characteristics of the habitat which contribute to its capacity to support living resources, 


(c) In addition to the standard contained in (b) of this section, the following standards apply to the management 
of the following habitats: 


(1) offshore areas must be managed as a fisheries conservation zone so as to maintain or enhance the state's 
sport, commercial, and subsistence fishery; 

(2) estuaries must be managed so as to assure adequate water flow, natural circulation patterns, nutrients, 
and oxygen levels, and avoid the discharge of toxic wastes, silt, and destruction of productive habitat; 

(3) wetlands and tideflats must be managed so as to assure adequate water flow, nutrients, and oxygen levels 
and avoid adverse effects on natural drainage patterns, the destruction of important habitat, and the 
discharge of toxic substances; 

(4) rocky islands and seacliffs must be managed so as to avoid the harassment of wildlife, destruction of 
important habitat, and the introduction of compeiing or destructive species and predators; 

(5) barrier islands and lagoons must be manages so as to maintain adequate flows of sediments, detritus, 
and water, avoid the alteration or redirection of v ave energy which would lead to the filling in of lagoons or 
the erosion of barrier islands, and discourage activities which would decrease the use of barrier islands by 
coastal species, including polar bears and nesting birds; 

(6) high energy coasts must be managed by assuring the adequate mix and transport of sediments and 
nutrients and avoiding redirection of transport processes and wave energy; and 

(7) rivers, streams, and lakes must be managed to protect natural vegetation, water quality, important fish or 
wildlife habitat and natural water flow. 


(d) Uses and activities in the coastal area which will not conform to the standards contained in (b) and (c) of this 
section may be allowed by the district or appropriate state agency if the following are established: 


(1) there is a significant public need for the proposed use or activity; 

(2) there is no feasible prudent alternative to meet the public need for the proposed use or activity which 
would conform to the standards contained in (b) and (c) of this section; and 

(3) all feasible and prudent steps to maximize conformance with the standards contained in (b) and (c) of 
this section will be taken. 


(e) In applying this section, districts and state agencies may use appropriate expertise, including regional 
programs referred to in 6 AAC 80.030(b). 
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This statewide standard contains an overall standard policy plus policies specific to eight habitat areas. Activities 
and uses that do not conform to the standards may be permitted if there is significant public need and no feasible 
prudent alternatives to meet that need, and all feasible and prudent measures are incorporated to maximize 
conformance. The standard requires that habitats in the coastal zone be managed to maintain or enhance 

iological, physical, and chemical characteristics of the habitat which contribute to its capacity to support living 
resources. 


6 AAC 80.140 AIR, LAND, AND WATER QUALITY 


Notwithstanding any other provision of this chapter, the statutes pertaining to and the regulations and procedures 
of the Alaska Department of Environmental Conservation with respect to the protection of air, land, and water 
quality, in effect on August 18, 1992, are incorporated into the Alaska Coastal Management Program and, as 
administered by that agency, constitute the components of the coastal management program with respect to those 


purposes. 


This standard incorporates all the statutes pertaining to air, land and water quality, and the regulations and 
procedures of the Alaska Department of Environmental Conservation. 


6 AAC 80.) 50 HISTORIC, PREHISTORIC, AND ARCHAEOLOGICAL RESOURCES 


Districts and appropriate state agencies shall identify areas of the coast which are important to the study, 
understanding, or illustration of national, state, or local history or prehistory. 


This standard requires that coastal districts and appropriate State agencies identify areas of the coast that are 
important to the study, understanding, or illustration of nation, State, or local history or prehistory. 


(3) North Slope Borough Coastal Management Program (NSB-CMP) 


The Borough adopted the NSB-CMP in 1984 Following several revisions, the NSB-CMP was approved--first by 
the Alaska Coastal Policy Council in April 1985 and then by the National Oceanic and Atmospheric 
Administration, Office of Ocean and Coastal Resource Management in May 1988. The coastal management 
boundary adopted for the NSB-CMP varies slightly from the interim boundary of the ACMP. In the mid-Beaufort 
sector, the boundary was extended inland on several waterways to include anadromous fish spawning and 
overwintering habitats. The NSB-CMP applies inland to approximately 25 mi and along the full length of all 
major river corridors. 


Preservation of the Inupiat subsistence lifestyle is of highest priority to the NSB. To this end, the Borough's CMP 
seeks to balance the exploration, development, and extraction of nonliving natural resources involved in economic 
development with maintenance of and access to the living resources upon which the Inupiat base their traditional 
cultural values and way of life. Accordingly, land use on the North Slope ts divided between traditional 
subsistence uses and the development of oil and gas resources. The NSB-CMP contains four categories of 
policies: |) standards for development, 2) required features for development, 3) best-effort policies that cover 
allowable development and applicable required features, and 4) minimization of negative impacts. These policies 
are outlined under their applicable category. 
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(a) Standards for Development 


NSB-CMP Policy 2.4.a) 


When extensive adverse impacts to a subsistence resource are likely and cannot be avoided or mitigated, 
development shall not deplete subsistence resources below the subsistence needs of local residents of the 
borough. 


‘ntent: The impacts addressed in this policy may result from a single project or from a series of projects. To 
implement this policy, the North Slope Borough would need to establish: 


1. Documentation of subsistence needs. 


2. A preponderance of the evidence indicating that the project will deplete a subsistence resource below the level 
necessary to meet those needs. 


NSB-CMP Policy 2.4.3(b) 


Offshore drilling and other development within the area of bowhead whale migration during the migration 
seasons shall not significantly interfere with subsistence activities nor jeopardize the continued availability of 
whales for subsistence purposes. 


Intent: The area of the bowhead whale migration will be determined annually on the basis of best scientific 
information available, including that provided by the North Slope Borough and National Marine Fisheries 
Servi-e monitoring programs. With respect to seismic exploration, the policy will be implemented by prohibiting 
seismic exploration in the vicinity of migrating whales when the expl«%ati-: is likely to significantly interfere with 
subsistence activities or to jeopardize the continued availability of whaes for subsistence purposes. 


NSB-CMP Policy 2.4.3(c) 


Development on barrier islands and in the marine and estuarine waters within 3 miles of the passes of Kasegaluk 
Lagoon intensively used by beluga whales shall not significantly interfere with subsistence use of beiuga whales; 
shall not cause the whales to be displaced from these passes; and shall not jeopardize the continued use of these 
passes and lagoon system by beluga whales. The passes intensively utilized by beluga whales are Kuxoowruk 
Pass , Akunik Pass , Utukok Pass , ley Cape Pass , and Alokiakatat Pass (see Map 11 of the NSB Resource Atlas). 


NSB-CMP Policy 2.4.3(d) 


Development shall not preclude reasonable subsistence user access to a subsistence resource. 


Intent: The intent of this policy is to ensure that development will not preclude reasonable subsistence user access 
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to a subsistence resource on which they depend. “Reasonable access” is access using means generally available 
to subsistence users. Reasonable opportunities for access to customary subsistence resources must not be 
precluded. “Precluding access” addresses not only means of access, but access to areas where resources are 
present and can be used by subsistence users. 


Policy 2.4.34¢) | sic] should be distinguished from Policy 2.4.5.1(b). Policy 2.4.3.4e) [sic] requires that access to 
a subsistence resource not be precluded. Policy 2.4.5.1(b) applies when access is diminished or restricted. Policy 
2.4.5.1(b) provides that access to subsistence resources be restricted only when there are no feasible and prudent 
alternatives. This is intended to discourage restrictions on subsistence, but it does not absolutely prohibit such 
restrictions. 


NSB-CMP Policy 2.4.3(e) 


Development which is likely to disturb cultural or historic sites listed on the National Register of Historic Places; 
sites eligible for inclusion in the National Register; or sites identified us import int to the study, understanding, or 
illustration of national, state, or local history or prehistory shall 1) be required to avoid the sites; or 2) be 
required to consult with appropriate local, state and federal agencies and survey and excavate the site prior to 
disturbance. (Descriptions of sites identified to date are contained in Appenaix C of the North Slope Borough 
Coastal Management Program Background Report and referenced on Map 2 of the NSB Resource Atlas.) 


NSB-CMP Policy 2.4.3(f) 


Development shall not significantly interfere with traditional activities at cultural or historic sites identified in the 
coastal management program. 


NSB-CMP Policy 2.4.3(g) 


Development shall not cause surface disturbance of newly discovered histc~c or cultural sites prior to 
archaeological investigation. 


NSB-CMP Policy 2.4.3(h) 


Development shall comply with state or federal land, air and water quaiity standards or regulations. 


(b) Required Features for Applicable Development 


NSB-CMP Policy 2.4.4(a) 


Vehicl i, vessels, and aircraft that are likely to cause significant disturbance must avoid areas where species that 
are sensitive to noise or movement are concentraied at times when such species are concentrated. Concentrations 
may be seasonal or year-round and may be due to behavior (e.2., flocks or herds) or limited habitat (e.» , polar 
bear denning, seal haul-outs). Horizontal and vertical buffers will be required where appropriate. Concern for 
human safety will be given special consideration when applying this policy 
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NSB-CMP Policy 2.4.4(b) 


Offshore structures must be able to withstand geophysical hazards and forces which may occur while at the drill 
site. Design criteria must be based on actual measurements or conservative estimates of geophysical forces. in 
addition, structures must have monitoring programs and safety systems capable of securing wells in case 
unexpected geophysical hazards or forces are encountered. 


NSB-CMP Policy 2.4.4(c) 


Development resulting in water or airborne emissions must comply with all state and federal regulations. 


NSB-CMP Policy 2.4.4(d) 


Industrial and commercial development must be served by solid waste disposal facilities which meet state and 
federal regulations. 


NSB-C!AP Policy 2.4.4(e) 


Development not on a central sewage system is required to impound and process effluent to state and federal 
quality standards. 


NSB-CMP Policy 2.4.4(f) 


Plans for offshore drilling activities are required to include a relief well drilling plan and an emergency 
countermeasure plan. The relief well drilling plan must identify suitable alternative drilling rigs and their 
location; identify alternative relief well drilling sites; identify support equipment and supplies including muds; 
casing, and gravel supplies which could be used in an emergency; and specify the estimated time required to 
commence drilling and complete a relief well. The emergency countermeasures plan must identify the steps which 
will be taken to protect humax life and minimize environmental damage in the event of 1) loss of a drilling rig; 2) 
ice override; or 3) loss or disablement of support craft or other transportation systems. 


NSB-CMP Policy 2.4.4(g) 


Offshore drilling operations and offshore petroleum storage and transportation fa-ilities are required to have an 
oil spill control and clean-up plan. The plan must contain a risk analysis indicating where oil spills are likely to 
flow under various sets of local meteorological or oceanographic conditions. Impact areas must be identified and 
strategies fully developed to protect environmentally sensitive areas; the spill control and clean-up equipment 
which is evadable to the operator and the response time required to deploy this equipment under the various 
scenario: «mst be contained in the risk analysis. 


Intent: Policies 2.4.4.(f) and 2.4.4.(@) are not intended to establish new regulations for offshore facilities. They 
restate and highlight requirements of existing regulations. Industry will not be required to go to considerable 
additional effort as a result of these policies 
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NSB-CMP Policy 2.4.4(h) 


Offshore oil transport systems (e.g., pipelines) must be specially designed to withstand geophysical hazards, 
specifically sea ice. 


NSB-CMP Policy 2.4.4(i) 


All causeways are required to be sited and designed to allow free passage of fish, marine mammals, and molting 
birds with due consideration for migration patterns; to prevent changes in water circulation patterns that would 
have significant adverse impacts on fish and wildlife; and to ensure adequate sediment transport. 


NSB-CMP Policy 2.4.4(j) 


Residential development associated with industrial and resource extraction development must be removed and the 
area rehabilitated to standards consistent with the coastal management program when the industrial or extractive 
use is completed, unless removal is more environmentally harmful than nonremoval. 


NSB-CMP Policy 2.4.4(k) 


Impermeable lining and diking ?s required for fuel storage facilities with a capacity greater than 660 gallons. 


(c) Best Effort Policies 


NSB-CMP Policy 2.4.5 


All development must comply with each of the policies set out in sections 2.4.5.1 and 2.4.5.2 unless 1) the 
following criteria have been established; or 2) the policy is not applicable to the development. 


(1) There is a significant public need for the proposed use and activity; and 


(2) The development has rigorously explored and objectively evaluated all feasible and prudent alternatives to tie 
proposed use or activity and cannot comply with the policy. When alternatives are eliminated from consideration, 
the resons for their elimination shall be briefly documented by the developer. 


NSB-CMP Policy 2.4.5.1 


Development of the fellowing categories or types will be allowed only if the development has met the criteria 
under 2.4.5 above, and the developer has taken all feasible and prudent steps to avoid the adverse impacts the 
policy was intended to prevent. 
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(a) Development that will likely result in significantly decreased productivity of subsistence resources of their 
ecosystems. 


(b) Development which restricts subsistence user access to a subsistence rescurce. 


(c) Development activities from June 15 to July 31 that will likely displace beluga whales from Kasegaluk 
Lagoon. These development activities may include, but are not limited to, extensive barge or boat traffic; low 
altitude or frequent plane and helicopter traffic; and other activities resulting in excessive noise or other forms of 
disturbance. 


(d) Development on or near a shoreline that has the potential of adversely impacting water quality (e.g., landfills, 
or hazardous material storage areas, dumps, etc.). (Near, as used in the phrase “near the shoreline,” is defined as 
that area within a 1,500 foot setback from the mean high water mark along the coast, lakeshore, or river). 


(e) Public highway development, except for village roads and streets and highways indicated in the state and/or 
local capital improvements program. 


(f) Transportation development, including pipelines, which significantly obstructs wildlife migration 
(g) Development to accommodate large scale movement of crude oil or natural gas via marine tankers. 


Intent: The intent of this policy is to limit development to accommodate large scale movement of crude oil or 
natural gas via marine tankers to instances where no feasible and prudent alternatives exist, recognizing that 
development of marine tanker facilities is a use of state concern. 


(h) Duplicative transportation corridors from rescurce extraction sites. 


(i) Mining of beaches, barrier islands or offshore shoals. In those circumstances where no feasible and prudent 
alternatives exist, substantial alteration of shoreline dynamics is prohibited. 


(j) Placement of structures in floodplains subject to a SO year recurrence level and in geologic ha: ard areas as 
identified on the following coastal management maps in the NSB Resource Atlas: Map 6 - Areas cf moderate and 
severe ridging and historic ice override. Maps 7 and 22 - Areas of moderate and severe ice “idging. 


NSB-CMP Policy 2.4.5.2 


The following are required of applicable development except where the development has met the criteria of 2.4.5 
above, and the developer has taken all feasible and prudent steps to maximize conformance with the ; +! 


NSB-CMP Policy 2.4.5.2(a) 


Mining (including sand end gravel extraction) in the coastal area shall be evaluated with respect to type of 
extraction operation, tocation, possible mitigation measures, and season so as to less n, to the maximum extent 
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practicable, environmental degradation of coastal lands and waters (e.g., siltation of anadromous rivers and 
streams). 


NSB-CMP Policy 2.4.5.2(b) 


Development is required to be located, designed, and maintained in a manner that prevents significan’ »dverse 
impacts on fish and wildlife and their habitat, including water circulation and drainage patterns and cuustal 
processes. 


NSB-CMP Policy 2.4.5.2(c) 


Resource extraction support facilities, including administration offices, operations, residences, and other uses not 
absolutely required in the field, must be located in a designated service base which is sited, designed. 
constructed, and maintained to be as compact as possible and to share facilities to the maximum extent possible. 


NSB-CMP Policy 2.4.5.2(d) 


Gravel extraction activities within floodplains shall maintain buffers between active channels and the work area, 
avoid instream work, permanent channel shifts and ponding of water, clearing of riparian vegetation, and 
disturbance to natural banks. 


NSB-CMP Policy 2.4.5.2(e) 


New subdivisions or other residential development must provide state-approved water and sewer service to 
prevent damage to fish and wildlife and their habitat. 


NSB-CMP Policy 2.4.5.2(f) 


Transportation facilities and utilities must be consolidated to the maximum extent possible. 


NSB-CMP Policy 2.4.5.2(g) 


Development within the Alaska Coastal Management Program-defined coastal habitats must be conducted in 
accordance with ACMP Standard 6 AAC 80.1 30(b), (c), and (d), and applicable policies of the North Slope 
Borough Coastal Management Program. These habitats include the following: 


1. Offshore areas; 

2. estuaries; 

3. wetlands and tideflats; 

4. rocky islands and seacliffs; 

5. barrier islands and lagoons; 
6. exposed high-energy coasts; 

7. rivers, streams and lakes; and 
&. important upland habitat. 
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NSB-CMP Policy 2.4.5.2(h) 


Development is required to be located, designed, and maintained in a manner that does not interfere with the use 
of a site that is important for significant cultural uses or essential for transportation to subsistence use areas. 


(2) Minimization of Negative impacts 


NSB-CMP Policy 2.4.6 


Applicable deve!opment is required to minimize its impact as follows: 


NSB-CMP Policy 2.4.6(a) 


Development associated with purely recreational uses of land and wildlife habitat (i.e., commercial hunting and 
fishing camps and recreational second-home subdivisions) shall minimize adverse impacts on subsistence 
activities. 


NSB-CMP Policy 2.4.6(b) 


Siting, design, construction, and maintenance of transportation and utility facilities (including the ice roads) are 
required to minimize alteration of shorelines, water courses, wetlands, tidal marshes, and significant disturbance 
to important habitat and to avoid critical fish migration periods. 


NSB-CMP Policy 2.4.6(c) 


Development is required to maintain the natural permafrost insulation quality of existing soils and vegetation. 


NSB-CMP Policy 2.4.6(d) 


Airports and helicopter pads are required to be sited, designed, constructed, and operated in a manner that 
minimizes their impact upon wildlife. 


NSB-CMP Policy 2.4.6(e) 


A means of providing for unimpeded wildlife crossing shall be included in the design and construction of 
structures such as roads and pipelines that are located in areas used by wildlife. Pipeline design shall be based 
on the best available information and include adequate pipeline elevation, ramping, or burial to minimize 
disruptions of migratory patterns ad other major movements of wildlife. Aboveground pipelines shall be elevated 
a minimum of 5 feet from the ground to the bottom of the pipe, except at those points where the pipeline intersects 
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a road, pad, or caribou ramp, or is constructed within 100 feet of an existing pipeline that is elevated less than 5 
feet. Temporary pipelines (not to exceed 6 months) are exempt from this policy. 


Intent: In arecs used by wildlife, this policy establishes a five-foot minimum pipeline elevation where elevation is 
the preferred means of providing for unimpeded wildlife crossings. Best availoble information will be evaluated 
during project review to determine if pipeline burial, ramping, elevation, or a combination thereof, will be 
emploved. 


NSB-CMP Policy 2.4.6(f) 


Development in floodplains, shoreline areas, and offshore areas is required to be sited, designed, und constructed 
to minimize loss of life or property due to riverine flooding, icings, streambank erosion, oceanic storms, sea 
waves, ice gouging and override, and shore erosion. 





NSB-CMP Policy 2.4.6(g) 


Seismic exploration must be conducted in a manner that minimizes its impact on fish and wildlife. 


(4) North Slope Borough Land Management Regulations 


The NSB Comprehensive Pian and Land Management Regulations (LMR's) were adopted in December 1982 and 
revised in April 1990. The revisions simplified the regulatory process but did not alter the basic premise of the 
comprehensive plan--to preserve and protect the land and water habitat essential to the subsistence character of 
Inupiat life. 


The new LMR's have five zoning districts: Village, Barrow, Conservation, Resource Development, and 
Transportation Corridor. All areas within the Borough are in the Conservation District unless specifically 
designated as within the limited boundaries of the villages or Barrow: as a unitized oil field within the Resource 
Development District; or along the Trans-Alaska Pipeline System corridor. 


The LMR's categorize uses as |) those that can be administratively approved without public review, 2) those that 
require a development permit and must have public review before they can be administratively approved, and 3) 
those considered to be conditional development that must be approved by the Planning Commission. 


Policy revisions in LMR’s have incorporated the policies of the NSB-CMP and supplemented these with 
additional policy categories: Village Policies, Economic Development Policies, Offshore Development Policies, 
and Transportation Corridor Policies. All policies address oil and gas leasing activities, onshore and offshore. The 
enforceable policies of the NSB-CMP have been incorporated within the zoning ordinance in Section 19.70.050. 


It is BLM's policy to consider local zoning to the extent practical in any decision regarding the use of Federal 
lands. Rezoning would not be required before a Federal lessee or permittee could proceed with activities in the 
National Petroleum Reserve-Alaska as long as the activities have been authorized by BLM. Oil companies may 
choose (but are not required) to comply with the NSB's comprehensive plan in the National Petroleum 
Reserve-Ajiaska. 
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7. Recreation Resources 


The BLM describes recreation resources in terms of the Recreation Opportunity Spectrum (ROS). The ROS 
Classes are: 


P = Primitive. 

SPNM = Semi-Prmitive Nonmotorized, 
SPM = Semi-Prmitive Motorized. 
RN = Roaded Natural. 

RM = Roaded Modified. 

k = Rural, 

MU = Modern Urban. 


All lands are placed in a particular ROS class and managed based on the setting, activity and experience 
opportunities. Most of the lands in the Northwest NPR-A Planning Area fall within the SPM management class 
(approximately 8.8 million acres). The remainder, corresponding to private lands within the Planning Area, falls 
within the RM class (approximately 557,000 acres). 


a. Setting 


The Northwest NPR-A Planning Area is a vast arctic region with outstanding primitive recreation opportunities. 
Certain portions of the area are well suited for outdoor recreational activities such as backpacking. float boating, 
camping, fishing, hunting, and winter sports. Hunting and fishing activities of area residents are not extensively 
addressed here because those activities are too deeply ingrained in the subsistence lifestyle to be considered 
recreational. Discussion of those activities can be found in the subsistence section of this document (Sec. IILC.3). 


The area's small resident population, costly access, lack of fac lities, and few visitors contribute to its recreational 
under-use, and for this reason, the Northwest NPR-A Plaxring Area could support additional recreation activities. 
Despite its immense size (over 9 million acres), recreational use of the Planning Area probably represents less 
than | percent of statewide recreation. 


Because of the lack of roads to (and within) the Planning Area, summer access is almost exclusively by charter 
aircraft. Aircraft are available for hire at various locations, including Barrow (located on the north side of the 
Brooks Range) and Bettles (located on the south side of the Brooks Range). Guide services are an additional cost 
and vary with the type of guided activity. 


Among the more attractive opportunities in the Planning Area are those associated with the pristine quality of the 
region, such as backpacking, float boating, and wildlife viewing. The untouched environment and the remoteness 
of the area offer a wilderness experience comparable to any other available in the U.S. Even in Alaska, there are 
few areas such as the NPR-A where an individual can be 100 mi or more from the closest village or site of human 
activity. The area's principal outdoor recreational activities are described in the following discussion 


b. Activities 
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(1) Backpacking and Hiking 


Very little backpacking (overnight trip) or hiking (day tip) unrelated to subsistence activities presently takes 
place within the Planning Area. It is likely that fewer than 3 recreational backpacking parties (4 persons per party) 
enter the area each year, with most of this use probably limited to areas near Barrow. Backpacking and hiking 
occur in the major river valleys in conjunction with float boating activities. The backpacking/hiking season is 
rather short, generally from late June to carly September. There are no developed hiking trails. Aircrait that use 
the larger lakes and gravel bars as landing sites provide access to the area for backpackers. 


Opportunities for cross-country hiking or backpacking in the majority of the Planning Area are very poor. The 
vast areas of tussocks and/or wet, boggy terrain throughout the coastal plain are all but impassable in the summer. 
Most of the consistently good terrain for walking is in a narrow corridor of the Colville River riparian area 
(generally outside the Planning Area boundary). The scenery is more varied in the Colville corridor than 
elsewhere in the Planning Area, and good camping sites are available. The bluffs of the Colville River and the 
foothills and mountain terrain in the southern part of the Planning Area provide excellent vantage points for 
viewing the landscape. 


(2) Boating 


Very little recreational use (i.c., not related to subsistence) is made of the rivers in the Planning Area. Fewer than 
5 multi-day recreational float trips (4 persons per trip) are estimated to occur within the Planning Area each year. 
Most of the boating 1s done with rubber rafts or folding kayaks to facilitate access by aircraft, which land on 
gravel bars or beaches, river pools, or lakes. 


Opportunities for floating the rivers in the Planning Area are not outstanding in comparison to opportunities 
elsewhere in Alaska. Because most of the rivers have an insufficient flow of water during much of the summer, 
none of the rivers in the area offers whitewater boating. The snow melts rapidly in spring. and the thin vegetative 
mat overlying the permafrost provides little runoff once the snow is gone. Most of the runoff is discharged in a 
few days but can take several weeks. During the short-use season however, certain rivers do offer outstanding 
float-trip opportunities. Some of the better boating rivers in the area are the Colville (outside the Planning Area) 
and the Ikpikpuk rivers; the Colville's watershed is larger and its flow is correspondingly greater and more 
sustained. 


The recreational value of rivers such as the Colville and the Ikpikpuk is augmented by their function as corndors 
for arctic wilderness travel--including boating and hiking--since cross-country movement for long distances ts 
usually not possible except in the winter. The riverine areas also provide some of the best places in the Planning 
Area for viewing wildlife. 


Recreational boating and sailing on the many lakes and ponds in the Planning Area are not practical. Many of the 
lakes are very shallow and the usually persistent winds, swampy shorelines, and difficult portage discourage 
boating. The shallow depths of the lakes also limit access by plane. 


(3) Sightseeing 


According to Alaska’s Outdoor Recreation Plan. sightseeing is one of the most popular recreational activities of 
Alaska’s residents and the most popular recreational activity of visitors to Alaska (ADNR. Division of Parks, 
1976:111-6,.7). Although very little sightseeing occurs in the Planning Area, the potential for viewing wildlife in 
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its natural habitat ts perhaps the most exciting recreational opportunity in the region. Millions of waterfowl and 
other birds seasonally migrate to and through the area. Many animals, including grizzly bear. arctic fox, wolf, 
wolverine, caribou, moose, various raptors, and other animals. inhabit the area. Some species tend to gather in the 
river valleys at certain times of the year, while other animals are found in large numbers near the coast (USDOL. 
BLM. 1978c). Several wildlife-viewing areas within the Planning Area offer a variety of opportunities. 


¢ Durning the summer, the area along the northern coastal plain of the NPR-A, including Teshekpuk Lake. 
contains the highest concentration of geese, swans, dabbler and diving ducks, gulls, terns, jaegers, and 
loons in the NPR-A. Snowy owls may also be observed along the coast during the summer months. 

¢ The area located approximately north of 70° N. latitude, south of Teshekpuk Lake and between the 
Colville and Ikpikpuk rivers, has moderate to high concentrations of geese, swans, diving and dabbler 
ducks, jaegers, terns, and loons during the summer. 

¢ The area along the middle segment of the Colville River (along the southern boundary of the Planning 
Area) provides habitat for a subspecies of peregrine falcon (Falco peregrinus tundrius) and other raptors 
during the summer. The area also provides an opportunity for observing grizzly bears from June through 
September. 

¢ — The area located on the upper Ikpikpuk River affords opportunities to observe moose during the summer. 
Grizzly bears and ptarmigan also may be seen here from June through September (USDOI, BLM, 1978d). 


The prime viewing conditions are related to the open, treeless, arctic tundra, the tendency of some animals to 
concentrate in the riverine areas, the long hours of daylight during the summer, and the lack of extensive contact 
with humans. Wildlife ts easily seen at comfortable distances on the tundra; surprise encounters, which may 
startle the animals and cause them to move away, are less likely. If visitors are quiet and unhurried, they may 
watch and photograph the animals as they go about their daily routines of subsisting in the arctic environment. 
Caribou and bird migrations, tundra vegetation, and the profusion of animal and plant life during the summer 
provide an opportunity for sightseers to observe animal and plant relationships in the Arctic. 


Guided or packaged sightseeing tours may account for a sizable increase in the number of visitors to the region in 
the future. However, most of this use is expected to be limited to villages and village corporation lands and would 
not affect public lands. At present, touris? activity is focused almost exclusively on Barrow, at the northern tip of 
the Planning Area. 


(4) Sport Hunting 


Big game animals are the primary iargets of most sport hunting in the Northwest NPR-A Planning Area. Few 
trophy animals are found however, and game populations are abundant only in scattered locations within the 
Planning Area. The Alaska Department of Fish and Game (ADF&G) harvest data generally represent 
non-subsistence harvest figures, with estimates of subsistence harvests. 


Caribou of the Teshekpuk Lake herd are the most numerous big game animals in the Planning Area. Subsistence 
hunting by North Slope residents accounts for most of the caribou harvest within this herd 


Most moose are taken within the Colville River drainage. and generally outside the Northwest NPR-A Planning 
Area. According to ADF&G's most recent data (1976a), approximately 30 percent of the hunters are not Alaska 
residents, 20 percent reside within the Arctic Slope. and the rest are Alaskans from other areas of the state. Moose 
populations on the North Slope, especially on the Colville River, have declined substantially in recent years, and 
moose hunting in the area has been severely curtailed by the ADF&G. When moose populations come back to 
ADF&G-approved levels, guided trips and subsistence hunting are expected to increase 
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Grizzly bears are the only bears hunted in the Planning Area. Black bears do not inhabit the area. Grizzlies are 
taken during the fall and spring. Bears are hunted in the foothills and protected nver valleys of the southern 
portion of the Planning Area. The highest population of bears in the NPR-A is found in the southwestern portion, 
generally outside the Planning Area (USDOI, BLM, 1978d). Recreational hunters harvest few animals other than 
those discussed in this section. 


(5) Sport Fishing 


Sportfishing on the Arcti. Slope is more of an add-on to other activities--such as big game hunting. float boating. 
and construction or government projects--than it is a primary activity. Most fishing occurs during the ice-free 
summer months (ADF&G, |1976b), although the fishing season is open all year. Fish are likely to be caught in the 
deeper (> 6 ft) coastal lakes, and the middle and lower Colville River outside the Planning Area. 


The overall, long-term potential for the sport harvest of fish is low when compared with opportunities in other 
areas of Alaska. Fish in the Planning Area are vulnerable to over-fishing. However, because of the lack of present 
fishing pressure in these remote waters, good fishing can be experienced in some localities, and limited trophy 
fishing may be available. Fish are most abundant in lakes with inlets or outlets, suitable spawning substrate, and 
deeper than 6 ft (USDOI, BLM, 19784). 


In some places, sportfishing opportunities in streams deteriorate as summer progresses and low-water conditions 
occur. Locations in the Planning Area likely to expenence these conditions are tundra streams on the coastal plain 
and Colville River tributaries. 


(6) Winter Activities 


Very little winter recreation occurs in the Planning Area beyond the immediate area of Nuiqsut. Although 
extensive travel 1s usually linked to subsistence hunting and fishing and to visiting other villages, some travel 1s 
recreational. The gentle terrain and wind-packed snow throughout much of the Planning Area create favorable 
conditions for snow machining, dog sledding, and cross-country skiing. The best skiing 1s found in the river and 
creek drainages, where snow is deeper, and the hard-packed surface is more level than elsewhere. The arctic wind 
can be a serious deterrent to any recreational activity, particularly when it blows loose snow, creating visibility 
problems and a severe wind-chill hazard. The possibility of getting lost on the vast, relatively flat coastal plain is 
another obstacle to winter recreational use by visitors and residents. Because of these conditions, the potential for 
winter recreational use is probably limited to the vicinity of the villages, major river drainages. parts of the 
mountains, the Beaufort Sea coastline, and well-established winter trails. The most favorable months for winter 
recreation are April and May, when temperatures are usually higher and penods of daylight longer. 


(7) Tourism 


Tourism could account for the greatest increase in the number of visits to the region in the future. Currently, few 
visitors leave the immediate vicinity of the villages or Native corporation lands. 


(8) Off-Highway Vehicles 
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The BLM i: required by Executive Order (E.0.) 11644 and 43 CFR 8340 to designate all public lands as “open.” 
“limited,” or “closed” to off-road vehicle (ORV) use. In Presidential £.0.'s and BLM regulations. the term 
“off-road vehicle” or “ORV™ has a legally established definition. For this discussion however, the term 
“off-highway vehicle” or “OHV” will be used. This is a designation treated by the public, industry, and land 
management agencies as interchangeable with the term “off-road vehicle” to describe the broad use of motorized 
vehicles in the Planning Area. 


Recreational (nonsubsistence) use of OHV's is considered very low in the Northwest NPR-A Planning Area. The 
Planning Area has vast stretches of wet, boggy terrain covered with tussocks, making OHV use difficult during 

the summer months. While some summer OHV use does occur adjacent to village lands and subsistence camps. 

access to the Planning Area is primarily via aircraft or motorboat along waterways. 


Winter use of snow machines is more common, although mostly associated with subsistence activities. 
Inter-village winter travel occurs along several travel routes that can migrate with changing snow and ice 
conditions, making a trail route difficult to establish and winter travel dangerous for the average recreational user. 
There ts a potential for development of guided tour operations between villages, although this activity would need 
to be authorized through a Special Recreation Permit under 43 CFR 8370 regulations and would include use 
stipulations. 


c. Experience 


For the most part, the recreational experience provided by the Planning Area is primitive. The area is an 
unmodified natural environment with a very low concentration of users and low evidence of human use. There are 
abundant opportunities for visitors to feel a part of the natural environment and to be isolated from the sights and 
sounds of other humans. This primitive experience may. however, be tempered by the allowed use of snow 
machines and motorized boats in the Planning Area. 


d. Existing Recreation Developments 


The BLM has no maintained or authorized recreational developments or structures on public lands within the 
Planning Area. There is no developed road system into or through the area. Recreational access is almost entirely 
by aircraft. Typically, natural features such as lakes, rivers, gravel bars, and ndges serve as airstrips. 
Umiat--outside but within reach of the Northwest NPR-A Planning Area--has a State-maintarned airstrip, fuel. 
and limited lodging. Established as an oil and gas exploration camp in the 1950's, Umiat is used by area guides 
and outfitters as a base camp and jump-off point to adjacent public lands. including lands within the Northwest 
NPR-A Planning Area. Atgasuk, Wainwnght, and Barrow maintain landing strips that can be used by the public 
although, with the exception of Barrow, their use by nonresident recreationists is not vigorously promoted 
Emergency landings are possible at DEW-Line sites along the coast. 


8. Wilderness 


For an area to be considered for Wilderness designation it must be roadless and possess the characteristics 
required by Section 2(c) of the Wilderness act of 1964. These characteristics are: 
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naturalness--lands that are natural and primarily affected by the forces of nature: 
roadiess and having at least 5,000 acres of contiguous public lands: and 
outstanding opportunities for solitude or a primitive and unconfined types of recreation. 


adh nl 


In addition. areas may contain: 


4. supplemental values--consisting of ecological. geological or other features of scientific, educational. scemic or 
historical importance (BLM Wilderness Inventory and Study Procedures Handbook H-6310-|, 2001). 


The Northwest NPR-A Planning Area was evaluated for the above characteristics during the Section 105ic) 
studies. Practically all of NRP-A remains as it was during that study. that is. in a state of de facto wilderness. 
Residents of the area do occupy seasonal dwellings or fish camps. which if not entirely compatible with 
naturalness and solitude are. nonetheless. allowed in designated wilderness areas in Alaska. While the population 
does travel extensively by motorized vehicle (primarily snow machines) over parts of the Planning Area (certainly 
areas in the vicinity of communities), there are no roads outside those communities. In spite of the NPR-A having 
been subjected intermittently to oil and gas exploration since the 1920's, the overall character of the Planning 
Area (excluding private lands) 1s that of a natural. undisturbed area. with very few obvious signs of modern 
human influence or presence. A visitor to the area or an inhabitant of one of the few settlements in or near the 
NPR.-A can easily find opportunities for solitude (USDOI, BLM, 1978d). Some areas within the Planning Area 
contain excellent ecological. geological, scientific, educational, scenic, and historical values. 


During the initial inventory conducted in 2001, the BLM identified wilderness units within the Planning Area. 
These units were identified using hydrologic borders. This inventory identified the entire Planning Area as 
possessing wilderness characteristics. Each study unit was assigned a name and letter designation (Map 88 and 
Table 111-35). Although most of the Northwest NPR-A Planning Area meets the criteria for wilderness. there are 
distinct differences in the characteristics, attributes. and uses within the Planning Area. 


a. Characteristics of Wilderness 


(1) Naturainess 


Because of the sheer size of the Planning Area, most of the lands have probably never had human intrusion. A 
large portion of the northern half of the Planning Area, however--especially those lands near Barrow, Atqasuk. 
and Wainwright--1s used and has been used for many years by the people who live in those cor wmunities. Use 
consists of subsistence hunting with OHV's, motorboats, etc. Trails have been established (some heavily used) 
from village to village and from villages to camps along river corndors. Many trails have no specific direction 
and were made in pursuit of subsistence resources. Use of OHV's and other means of access are allowed in 
wilderness areas (see ANILCA, Section 1110) for traditional and subsistence purposes. 


Village to village utility proposals such as power lines, natural gas lines, and other facilities onented to village 
and/or city living. are bemg looked at for future accommodations. Cabins, generally used for subsistence, are 
numerous along the northern rivers and some lakes. Native Allotments esther are or will become private lands. 
These allotments tend to be located throughout the northern half of the Planning Area. especially along the coast 
and rivers. 


Other facilities in place throughout the Planning Area (camps. airstrips, wellheads, etc.) remain from past oi! and 
gas exploration. Most of these facilities are in various stages of reclamation. Some of the old methods of seismic 
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surveys and transportation of personnel and equipment did leave lastirs impacts on the soils and vegetation of the 
area. Scars of this past activity are still noticeable in some parts of the Planning Arca today. 


(2) Roadiess 


Most of the Northwest NPR-A Planning Area 1s roadiess as defined by the BLM Wilderness Inventory and Study 
Procedures Handbook (2001). “The word ‘roadless’ refers to the absence of roads which have been improved and 
maintained by mechanical means to insure relatively regular and continuous use. A way maintained solely by the 
passage of vehicles does not constitute a road.” In addition. with over 8.8 million acres of public lands, meeting 
the size requirements of at least 5.000 acres is obviously not a factor in considering whether the Northwest 
NPR-A Plannin, Area meets the roadless and sufficient size criteria. 


(3) Outstanding Opportunities for Primitive and Unconfined Recreation 


Outstanding opportunities for a primitive and unconfined recreation expenence do exist in the Planning Area. 
These opportunities are largely attributed to the extreme remoteness of the area. Even in Alaska, there is a limited 
number of locations where an individual can be more than 100 mi in any direction from the nearest population 
center. This isolation provides opportunities for a wilderness experience. 


The mountain wnit (2,051,394 acres) and foothills (737,526 acres) unit on the southern boundary of the Planning 
Area provide summertime opportunities for backpacking, exploring. photographing nature. viewing wildlife. 
camping, fishing. and hunting. The mountainous areas also offer varied scenery. When they contain sufficient 
flow, major rivers such as the Meade, Awuna, Kigalik, and Italuk. are suitable for floating--an activity that also 
allows for wildlife viewing. hiking. camping. and hunting. 


Outstanding primitive recreation opportunities are also available along the Chukchi Sea coastline. particularly 
between Wainwright Inlet and Icy Cape. With the prevailing wind at their backs, travelers can paddle small boats 
or kayaks from Wainwright, traversing the Kasegaluk Lagoon to Icy Cape. The barrier islands, running parallel to 
the shore. offer some protection from the wind and ocean currents. During summer. visitors may be rewarded 
with unusual views of marine mammals, multitudes of waterfow!. or drifting we packs close to shore. 


Depending on the skills, initiative, experience, and equipment of the participant. parts of the Northwest NPR-A 
are attractive for winter recreational activities. The most favorable time of the year for these activities is late 
winter or early spring when temperatures are usually higher and days are longer than mid-winter. Although actual 
winter recreational use 1s currently minimal, the gentle terrain and wind-packed snow throughout much of the 
Planning Area create favorable conditions for dog siedding, snow machining, and cross-country skiing. The wind 
however, can deter or seriously curtail any activity in the Arctic. In mountainous areas, gale force winds can make 
travel nearly impossible. Wind combined with low temperatures produces chill factors that require travelers to 
take extreme caution. Orientation can be difficult on the flat expanse of the coastal plain. Most winter recreational 
use and potential are limited to the area around villages, major river drainages, portions of the mountain and 
foothills area, the Chukchi Sea coastline, and established winter trails. 


(4) Supplemental Values 


In addition to the mandatory characteristics of naturalness, size, solitude and/or primitive and unconfined 
recreation, an area may also contain supplemental values. The Northwest NPR-A Planning Area contains several 
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wilderness supplemental values. Principal among these ts the vaned wildlife m the area and the associated 
opportunities for scientific study. 


There are thousands of lakes in the area: many of these lakes are shallow and do not support fish. Game animals. 
pnmanily caribou, are abundant im some areas, but very few of these animals are trophy size. In summer. the 
tussocks and boggy terrain make cross-country hiking impossible over the northern half of the Planning Area. 
Many rivers in the area do not contain sufficient water for floating for more than a couple of weeks im the 
summer. North Slope weather conditions, including frequent winds, low fog. and extreme weather. affect the 
recreational opportunities in the region. 


Wildlife is an important characteristic that affects the quality of the wilderness experience in three ways. First, 
enhances the experience by its very presence, particularly those species that commonly cause people to visualize 
loons, gyrfalcon, peregrine falcon, golden eagle. and ptarmigan. Wildlife-viewing opportunities in the Planning 
Area are very good because some forms of wildlife are locally abundant and easily viewed at comfortable 
distances across relatively flat, treeless terrain. Wilderness-associated species are those often associated in the 
public's mind with (although not always biologically dependent on) a wilderness-like environment. Second, 
because of their intolerance of humans or their need for large areas of untrammeled land. some species can 
survive best in wilderness settings. Parts of Northwest NPR-A Planning Area provide habitat for caribou. grizzly 
bear, wolf, wolverine, geese, and swans, all of which require wilderness conditions. Third, wilderness may 
provide habitat for rare and endangered species, which visitors would otherwise never have an opportunity to 
view. These species may not inherently need a wilderness habitat, but because they are close to extinction. 
wilderness is a sanctuary. 


Most of the large animals such as caribou, grizzly bear, and wolf, tend to concentrate in the mountains and 
foothills to the south and outside the Planning Area (in the Utukok river upiands, Colville river valley, etc. ). 
Water birds, however, are widely distributed throughout the Planning Area from May through September. The 
coastal plain within the Planning Area contains the largest populations. Within the coastal plain. there are two 
areas of heavy concentration. The first is the northernmost part of the coastal plait, generally north of an 
imaginary line connecting Skull Cliff on the Chukchi Sea and the Colville River delta. This area provides nesting. 
molting. and staging habitats for geese, dabbler and diving ducks, shorebirds, jaegers. terns, loons, and swans. Its 
importance as waterfowl! habitat was recognized when approximately |.7 million acres of the area around 
Teshekpuk Lake was established as a Special Area. The second waterfow! concentration is along the Chukchi Sea 
coastline near Icy Cape (USDOL, BLM, 1978a). 


In the spring. as sea ice breaks up and moves away from shore, marine mammals may be observed migrating 
northward, following the ice leads. The points of land extending into the water are places where the migrating 
mammals tend to pass near the shore and where they may be viewed easily from land. The sites include Barrow, 
Cape Franklin, and icy Cape. Marine mammals that might be observed here include beluga whale, gray whale. 
spotted seal, and walrus. 


c. Environment and Challenge 


To many people, wilderness evokes images of an area where one can experience solitude or serenity and that 
requires self-reliance. Recreational users of wilderness also expect outstanding opportunities for unusual 
adventure, excitement. and challenge. 
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Nearly all of the NPR-A offers a wilderness environment on which vistors can expenence feclings of solmude. 
adventure, and serenity. The bieakness of the Far North also contributes to the empresecn of sobtude. Even at a 
shorn distance from the few settlements. one rs challenged with having to “fend for oneself.” Because of 
remoteness, lack of comvement public access. and “unknown” quality of the area. recreaton-onented Visits are 
now extremely lometed. Thus. the \isstor who docs make the effort to get mito the areca ts rewarded with a umague 
wilderness em ronment 


d. Opportunities for Scientific Study 


The presence of features for scientific. educational, scenic. or historical value ts an important comuderation m 
identifying areas for possible designation as wilderness. The opportunity for nature study or informal outdoor 
education as well as formal scientific study is an important attribute of wilderness, if stady can be done m a 
manner compatible with the essence of wilderness. Wilderness areas offer an ideal place for observing plant and 
ammal relationships that have developed without human mampulation. Wilderness also serves as a control for 
comparison with areas where resources have been altered by man’s activities. The Northwest NPR-A Planning 
Arca has umque value for scientific study for a number of reasons. It represents a broad transect with many 
features typical of the environmental gradient between the Arctic Coast and the Brooks Range. The coastal 
marine environment gradually changes from the wet sedge meadows to the upland tussock tundra and then to the 
alpine tundra, with several less distinct gradations between cach of these divisions. The coastal-plam ecosystems 
of the Northwest NPR-A occupy larger areas and are more distinct than those of the eastern portion of the North 
Slope. The Planting Area's coastal plain also includes a large are of wet sedge meadows, with thei associated 
ponds and onented lakes not a+ well represented i the eastern portion of the Arctic. Research opportunities m the 
Northwest NPR-A Planniong Area have been and are still excellent 


Inventones from other programs assist on sdentifying arcas within the NPR-A contaiming ccological. geological. or 
other features of scientific, educational, scenic, or historical value. The Jowt Federal /State Land Use Planning 
Commission for Alaska ts promoting an ecological reserve system for Alaska and a number of sites have been 
proposed (Underwood, 1977). Ecological reserves are field sites uniquely conducive to natural scrence research 
and education. There were several ecological reserve sites proposed in the late 1970's within the NPR-A 
However, one prominent site in the Northwest NPR-A Planning Area is Icy Cape. or Kasegaluk Lagoon area 


National Natural Landmarks are areas that possess exceptional value in illustrating the natural heritage of the 
Nation. Under sponsorship of the National Park Service. a number of sites on the NPR-A having wmique or 
noteworthy ecological. ological, or geological aspects have been examined and proposed for Natural Landmark 
status in two studies (Detterman, 1978: Koranda and Evans, 1975). Many of these proposed Natural Landmarks 
possess attributes semilar to those comudered im evaluating wilderness values. The proposed landmarks mclude 
land areas that represent the ecological. bhological, and geological characteristics of large portions of the arctic 
how Land 


e. Summary of Wilderness Characteristics and Attributes in the Planning Area 


(1) Mountain Wilderness Unit and Foothills Wilderness Unit 


The Mountain Wilderness Unit (2.051.994 acres) and Foothills Wilderness Unit (737.526 acres) (Units F and G) 
are generally roadless and natural with few noticeable human impacts and many opportunities for backpacking. In 
addition, the Foothills Unit offers good opportunities for cross-country skung. Both units provide excellent sen 
variety, better than any other within the Planning Area. The area w the natural habitat for caribou, woll 
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wolvenne, and grizzly bear. which prefer large arcas woth minimal disturbance 


(2) Kasegaluk Lagoon (321,000 acres) Wilderness Unit 


The Kasegaluk Lagoon Wilderness Unit rs also roadless and natural. with some impacts from human presence 
along the lagoon shoreline: 1 offers outstanding opportunties for primitive recreation endeavors. 


The coastal area of the Chukchi Sea between Wainwright Inlet and Icy Cape includes offshore islands, lagoons. 
small estuanes. and mumerous lakes and ponds. The areca contains one of the Arctic’s best examples of a harner 
miand/lagoon environment. The proposal for 2wo separate National Landmarks. one emphasizing ecological 
values and the other emphasizing geological values. pownts up the significance of the area (Detterman, 1978. 
Koranda and Evans. 1975). 


havecaluk Lagoon provides unusual primitive recreation opportunities, including recreational boateng and 
sightseeing. In the spring and fall. marine mammals may be scen migrating faery close to shore. In the late 
summer, large numbers of shorebirds and waterfow!. including exders and black brant. may be scen in the area. 
The area offers outstanding opportunities for screntific study and education 


In a site evaluation report by Steven B. Young (1979) for the Cemer for the Northern Studies in Wolcott 
Vermont, the author states: 


The proposal area (Kasegaluk Lagoon) contains the largest lagoon and barrier beach system in the North 
Amencan Arctic and this complex system displays essentially all of the features and processes associated 
with this landform. as well as a broad spectrum of the vanation inherent im these processes. While no single 
geological feature can be said to be totally wnique to the area, there is probably no place where they are all 
better displayed. 


The area ts coologically significant on that tt provides an exceptional situation for migrating and breeding 
watertow! and other birds. Additional studies of the marie and estuarine animals and plants may well disclose 
additional important features. In additron. the heavy utilization of the area by marine mammals ts rmportant In 
the final analysis. the value of the area probably depends most on the combination of features, some of which are 
umique and some of which are generally characteristic of the arctic lowland and coastal environments, 


9. Visual Resources 


An in-depth inventory of visual resources within the Planning Area was conducted as part of the NPR-A 10Sic) 
studies in 1979. The section in those studies, Scemic Quality Evaluation, remains the best available information on 


the subject 


A scemc quality evaluation describes the characteristic landscape and determines scemc quality ratengs for the 
visual resources of an area. Visual resources are defined as the land, water, vegetation, animals. structures, and 
other features that are visible on the land The evaluation represents the overall mmpreswion a viewer has of the 
visual resources and does not present the view from any specific location, perspective (such as aerial) or particwlar 
season 
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For the NPR-A 105Sic) studies. the NPR-A was divided into 16 scenic quality rating units (SQRU's) using the 
hasic clements of landform, vegetation. water. color, distinctiveness, and cultu: al modification. Landiorm. 
vegetation. water, and color are self-cxplanatory. Distinctiveness refers to the degree to which a scenic resource ts 
very rare or umigue within a region of--if 1 ts somewhat more common--because of its distinguishing 
characteristics 1s usually memorable. Cultural modifications are defined as any human-caused change to the 
landiorm. wateriorm. or vegetation. or the addition of a structure that creates a visual contrast to the basic 
elements (form. line, color. texture) of the natural landscape 


Each SQRU was evaluaced to letermine its scenic quality. The Planning Area has 10 SQRU units as displayed in 
Table 11-36. The followi xc t» 4 brief description of each SORU using the key elements of landform. vegetation. 
water, color, distinctiveness, and the overall effect that cultural modification has had on the scenic quality of the 
SQRU. 


* Coastline. This landscape is broad. with far horizons and big skies. The area ts characterized by islands. 
lagoons, spits, and open sea. Cliffs are also present in some arcas. During the winter. pressure ndges of ice 
may form along the coast. 

* Wet Plains. This landscape comprises flat, vast plains with many thousands of small lakes and ponds. as 
well as a few larger lakes. bays. and inlets. The area includes two large bodies of water and polygonal 
ground patterns. 

¢ Plains. This landscape is large and visually expansive coastal plain. lt is semilar to Wet Plains, except it 
has fewer lakes and ponds. 

¢ Ridges. This landscape displays a marked variation in topographic relief, with flatlands and rolling hills. 
The water bodies and river corndors are commonly confined, and they add diversity. 

¢ Colville River Valley. This area cuts across several other scenic quality rating units. High. steep, rugged 
bluffs are in the middle portion. The bluffs are deeply eroded and they contrast aotably with the flat 
tablelands that extend to the edges of the bluffs 


Based on information from scoping meetings and the Land Use Emphasis Area Workshop, new sensitivity levels 
were developed as displayed in Table 111-37. Also hased on information from scoping mectings and the Land Use 
Emphasis Area Workshop, a new Distance Zones Map was developed 


Visual resource management class boundanes for the Northwest NPR-A Planning Area were delineated using the 
process in the BLM publication, Visual Resource Inventory Handbook (H-8410-1) 


* Class Ih the Colville River area 
¢ Class Ib rivers, transportation corndors and coastal areas 
* (Class IV: the majority of the Planning Area 


Class 11 Objective. The objective of this class is to retain the existing character of the landscape. The allowed 
level of change to the landscape should be low. Management activities may be seen. but they should not attract 
the attention of the casual observer. Any changes must repeat the basic elements of form, line. color. and texture 
found on the predominant natural features of the characteristic landscape 


Class 111 Objective. The objective of this class is to partially retain the existing cha. ..1ter of the landscape. The 
level of allowed change to the characteristic landscape should be moderate: Management activites may attract 
attention but should not dominate the view of the casual observer Changes should repeat the basic clements 
found on the predominant natural features of the characteristic landscape 
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Class 1V Objective. The objective of this class is to provide for management activities that require major 
modification of the existing character of the landscape. The level of change to the characteristic landscape can be 
high. These management activities may dominate the view and be the major focus of viewer attention. However. 
every attempt should be made to minimize the impact of these activities through careful location, minimal 
disturbance. and repetition of the basic elements. 


Visual resource management classes do not apply to community or private land. 


16. Potential Additions to the National Wild and Scenic Rivers System 


a. Statutory Background 


Congress has directed the Federal Government to consider potential additions to the National Wild and Scenic 
Rivers (WSR) System during land use planning as described below, 


(1) Policy Protecting Certain Rivers 


Section 1(b) of the Wild and Scenic Rivers Act. 16 U.S.C. § 1271 et seq. (2001) states: 


It is hereby declared to be the policy of the United States that certain selected rivers of the Nation which, 
with their immediate environments, possess outstandingly remarkable scenic, recreational, geologic, fish and 
wildlife, historic, cultural, or other similar values, shall be preserved in free-flowing condition, and that they 
and their immediate environments shall be protected for the benefit and enjoyment of present and future 
generations. 


(2) Direction to Evaluate Rivers While Planning 


Section Sid) 1) of the WSRA requires that: 


In all planning for the use and development of water and related land resources. consideration shall be given 
by all federal agencies involved to potential national wild, scenic and recreational river areas, and all river 
basin and project plan reports submitted to the Congress shall consider and discuss any such potential. The 
Secretary of the Interior and the Secretary of Agriculture shall make specific studies and investigations to 
determine which additional wild, scenic and recreational river areas within the United States shall be 
evaluated in planning reports by all federal agencies as potential alternative uses of the water and related 
land resources involved. 


b. Definitions of Wild and Scenic River Planning Terms 
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Recommending the suitability of rivers for addition to the National Wild and Scenic Rivers System requires 
agreement on the meaning of several terms. The BLM has made every effort to consistently apply terms with the 
following definitions. 


(1) Eligibility 


Eligibility is mentioned only once in the WSRA (Sec. 5(d)(1)) and it is not defined. Nevertheless, the term has 
come to refer to the initial screening of a potential river during the wild and scenic river study process (Diedrich 
and Thomas, 1999). To be eligible for designation as a component of the National WSR System, a river must be 
free flowing and possess one or more outstandingly remarkable values (see paragraph (3) below). Should a river 
meet the eligibility requirements, it then requires further scrutiny to determine its suitability as a worthy addition 
to the national system. Eligibility is, in legal terms, a fact-based determination and not a planning decision. (See 
the definition of suitability in paragraph (4) below.) 


(2) Free Flowing 


Section 16(b) of the WSRA defines “free flowing” as: 


..@xisting or flowing in natural condition without impoundment, diversion, straightening. rip-rapping, or 
other modification of the waterway. 


The existence however, of low dams, diversion works, and other minor structures at the time a river is proposed 
for inclusion in the national WSR system would not automatically bar inclusion provided that the existence of 
such impediments to free flow: 


.. Shall not be construed to authorize, intend, or encourage future construction of such structures within 
components of the national WRS system. 


At this writing, all rivers in the Planning Area are free flowing. 


(3) Outstandingly Remarkable Values 


An outstandingly remarkable value musi be a unique, rare, or exemplary feature that is significant on a regionally 
or nationally comparative scale. An outstandingly remarkable value is an attribute conspicuous among a number 
of uncommon or extraordinary values. Only one outstandingly remarkable value is needed for eligibility. The 
BLM used a regional scale (the NPR-A) along with the national scale to determine outstandingly remarkable 
values for the Northwest NPR-A Planning Area. 


While the spectrum of attributes that may be considered is broad, outstandingly remarkable values are directly 
river-related. These features should: 
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1. be located in the river or on its immediate shore lands (generally within 1/4 mi on either side of the river). 
2. contribute substantially to the functioning of the river ecosystem, and/or 
3. owe their location or existence to the presence of the river. 

(4) Suitability 


Based on this [AP/EIS, determinations will be made on the suitability/nonsuitability of the rivers within the 
Planning Area as additions to the National WSR System. Congress may then choose to recommend the suitable 
rivers for designation. In contrast to eligibility, which is based on a factual description of the existing situation, 
suitability is based on the weighing of various elements through the planning process. The process used to make 
suitability determinations is described below. 


(a) Key Elements of Suitability Determinations 


A suitability determination is made in response to the following four questions: 


¢ Should the river's free-flowing character, water quality, and outstandingly remarkable value(s) be 
protected, or are one or more other uses important enough to warrant not protecting them? 

¢ Would the river's free-flowing character, water quality, and outstandingly remarkable value(s) be 
protected through designation” 

* Would designation be the best method for protecting the river corridor? The benefits and impacts of WSR 
designation must be evaluated, and alternative protection methods considered. 

¢ Is there a demonstrated commitment to protect the river by any non-federal entities that may be partially 
responsible for implementing protective management? 


(b) Factors to Be Considered in Suitability Determinations 


The WSRA lists a number of factors that must be addressed in reports on suitability/non-suitability: 


* status of land ownership and use in the area (discussed in Sec.11L.C.6 Land Use and Ownership): 

* — reasonably foreseeable potential uses of the land and water that would be enhanced, foreclosed, or 
curtailed if the area were included in the National WSR System (discussed in Sec. IV. Environmental 
Consequences); 

¢ Federal, State, local, tribal, public, or other interests in designation or non-designation (discussed below in 
this sub-subsection; in Sec. IV. Environmental Consequences; and in Sec. V1. Consultation and 
Coordination): 

¢ — the Federal Agency that would manage the river, if it were designated (assumed to be the BLM for any 
designated rivers resulting from planning for the Northwest NPR-A): 

* — the exient to which the costs of river management would be shared by state and local agencies, if any were 
to be designated (assumed the federal government would bear the costs of managing any designated rivers 
within the Planning Area): 

¢ — the ability of the BLM to manage and/or protect the river as a WSR area (discussed in Sec. IV. 
Environmental Consequences ): 

¢ historical or existing rights that could be adversely affected by designation (discussed in Sec. II. 
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Alternatives; Sec.II1. Description of the Affected Environment: and Sec. IV. Environmental 
Consequences), and 

¢ the estimated cost to the U_S.. if a river were to be designated (discussed in Sec. Il. Alternatives: and 
Sec.IV. Environmental Consequences). 


c. Previous Studies of the Colville and ikpikpuk Rivers 


A review of previous study efforts reveals that the Planning Area has twice been broadly examined for potential 
additions to the national WSR system (Bureau of Outdoor Recreation, 1972; NPR-A 105S(c) Study). Report 2 of the 
NPRA 105S(c) Study examined the Colville, the Awuna, the Kuk-Ketik, the Ikpikpuk, and the Meade rivers in 
detail. The Awuna is outside the Planning Area and is not considered here, however the remaining rivers are 
considered in this plan. 


The 10S(c) study found the Colville River, which is outside but adjoining the Planning Area, suitable for addition 
to the WSR System. The remaining rivers were classified as non-suitable “due to insufficient flow of water and 
the lack of outstanding attributes.” 


The Alaska National Interest Lands Conservation Act (ANILCA) amended the WSRA § Sia) to place the Colville 
in protective status while giving Congress time to consider the 105(c) recommendations. The Colville River 
suitability finding was sent to Congress as ANILCA § 604 instructs, but Congress did not add the Colville to the 
National WSR System. Because Congress chose not to act, the protective status for the Colville River as a WSRA 
§ S(a) study river expired three years after submission of the 105(c) study to Congress. 


In addition to these studies, the Colville and Ikpikpuk rivers were reviewed for eligibility and suitability by the 
BLM in the Northeast NPR-A Final IAP/EIS. The plan reported that the Ikpikpuk River lacked outstandingly 
remarkable values (USDOI, BLM and MMS,1998:111-C-52), rendering it ineligible for inclusion in the National 
WRS System. That plan also reported the Colville River, adjacent to the Planning Area, “eligible but 
non-suitable,” because of lack of support from local interests and state government, noting: 


Without the support and assistance of local interests and other land owners/managers, the Colville River is 
unmanageable and, therefore, unsuitable as a component of the WSR system (USDOI, BLM and MMS. 
1998 :Ille-54). 


The Ikpikpuk River was thoroughly evaluated as a potential addition to the national WSR system in the Northeast 
NPR-A IAP/EIS and that analysis is incorporated here by reference. The Ikpikpuk River was found unsuitable for 
WSR designation. Because the Northeast NPR-A IAP/EIS did not determine suitability on the portion of the 
Colville adjoining the Northwest NPR-A Planning Area, this Northwest NPR-A IAP/EIS considers suitability that 
portion of the Colville River that adjoins the Planning Area (Section I1L.C.4). 


d. Eligible Rivers in the Planning Area 


Since all the rivers in the Planning Area are free flowing. identifying eligible rivers according to the WSRA rests 
on the existence of outstandingly remarkable values. Throughout the scoping process. in public meetings, and 
planning team workshops, the planning team identified the presence of outstandingly remarkable values. Previous 
planning and inventory efforts were reviewed. In the Northwest NPR-A planning Area. 22 eligible rivers were 
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identified. These rivers are listed in Table [11-38 along with their associated outstanding!y remarkable values. The 
BLM has identified the appropriate classification as “scenic” because of the level of development (mainly 
subsistence cabins and camps), although this does not mean that scenery is an ORV. In fact, none of the eligible 
rivers in the Planning Area has scenery as an ORV. 


e. Response of Entities Affected by River Designation Status 


During the scoping process, the State of Alaska and local and tribal governments opposed the designation of wild 
and scenic rivers in the Planning Area. Tribal governments and village residents strongly believe that WSR 
designation could eventually restrict subsistence use and access by area residents--a possibility that is not 
acceptable to these governments, groups, and individuals. 


There was specific support for designation of the Colville River from some individuals at scoping meetings in 
Fairbanks. There were also individuals at the Fairbanks meetings who expressed blanket opposition to WSR 
designations in the Planning Area. There was no indication of either support or opposition to designation at 


scoping meetings held in Anchorage. No Federal Agencies involved in the scoping process have expressed 
interest in designation or non-designation. 


11. Transportation 


Transportation systems developed for the Prudhoe Bay and the Kuparuk oil reservoirs would support activities in 
the Northwest NPR-A Planning Area. The Prudhoe Bay/Kuparuk wells are mature producers relying on an 
extensive network of access roads and crude-oil gathering lines. This network is constantly expanding as new and 
satellite crude-oil production sites are identified. A new production site, the Alpine project, has brought the 
expanding North Slope infrastructure to the edge of the NPR-A. Pertinent land routes (Dalton Highway, North 
Slope oil roads, associated trails, and ri¢hts-of-way ), airports and airstrips, and cargo-docking facilities are 
discussed in this section. 


Within the NPR-A there are few roads, identified rights-of-way, or airstrips, and no marine facilities. The Dalton 
Highway and the Deadhorse airstrip adequately support the development of the Northeast NPR-A. Any future oil 
and gas industry expansion into the NPR-A would extend from the existing North Slope infrastructure. Thus, this 

ion discussion Concentrates on existing Prudhoe Bay/Kuparuk facilities east of the NPR-A and those 
facilities within the NPR-A. 


a. Road Systems 


The Dalton Highway (also known as the Haul Road) is a north-south, 415-mi-long, all-weather, gravel road 
connecting Livengood with the Deadhorse airstrip at Prudhoe Bay. North of Fairbanks, the community of 
Livengood is connected to Fairbanks by a 75-mi section of the Elliot Highway. The Dalton Highway is the sole 
overland route connecting Prudhoe Bay to Alaska’s other major highway systems. The Dalton Highway is 28 ft 
wide, with an average of 3 to 6 ft of gravel surfacing. Historically, only the portion of the highway from 
Livengood to the Yukon River Bridge (and later Disaster Creek) was open to the public. In 1995 however, the 
highway was opened to public access as far as the security gate at Deadhorse. Beyond the security gate, the oil 
roads are privately owned and maintained. 
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The majority of vehicles traveling the Dalton Highway are commercial-freight vehicles associated with oil-field 
activities, though privately owned vehicles and commercial tour operators also use the highway. Summer traffic 
levels for the Dalton (June-August) are substantially higher than traffic levels for the rest of the year. During the 
summer of 2000, each month's average daily traffic count at milepost 134 (the Yukon River Bridge) averaged 450 
vehicles, however, the annual average daily traffic (AADT) count at the same checkpoint for the year was 245. 
Farther north on the Dalton Highway, AADT levels fell somewhat. In 2000 the Atigun River checkpoint AADT 
level was 230 (State of Alaska, DOTPF, 2001). 


Annual Dalton Highway truck traffic (loaded and unloaded combined) in 1996 was 45,236 trucks, with a monthly 
average of 3,770. While numbers of trucks increased substantially between FY 1990 and FY 1996, by 2,000, 
monthly truck volume had fallen to approximately 2.500 (State of Alaska, DOTPF, 2001). 


The main road within the Prudhoe Bay/Kuparuk operations area is called the Spine Road. This road provides 
access from Deadhorse west to the Kuparuk Base Camp and east to the Endicott oilfield. Milne Point, the Oliktok 
field, and other satellite fields and facilities within the Prudhoe Bay/Kuparuk Operating Area are connected to the 
Spine Road. The newly discovered Alpine field in the Colville River delta will be connected to the Spine Road by 
an ice road rather than the standard gravel road. Exploratory drilling of the Alpine prospect was also assisted by 
ice-road connections to the Prudhoe/Kuparuk complex, with no gravel roads emplaced. The gravel roads are 
typically 35 ft wide and embanked approximately 5 ft above the ground. 


Within Prudhoe Bay's Eastern and Western Operating Areas are approximately 200 mi of interconnected gravel 
roads. There are approximately 94 mi of other interconnected roads within the Kuparvk River Unit. There are also 
8 mi of causeways providing access to facilities and drilling sites, including the 5-mi causeway to the satellite 
production and main production islands at the Endicott field. Traffic data is not available on the roads within the 
Prudhoe Bay/Kuparuk Operating Area. 


Nuiqsut and other North Slope communities have gravel roads accessing the airstrip, housing, and community 
facilities. During winter, the roads are covered with ice and transportation is by cars, trucks, snow machines, and 
other all-terrain vehicles. During the summer, cars, trucks. and all-terrain vehicles use the roads. Data is not 
available for traffic volume on Nuiqsut's road system. 


West of the Colville River and outside the villages described above, surface transportation routes take the form of 
ice roads or Rolligon trails. The winter transport routes utilized by Phillips and BPX vary, using nearby lakes as 
water sources for ice-road construction. The BPX route north to the Trailblazer exploratory well was built largely 
offshore. The Phillips ice roads were constructed north and west of Nuiqsut. The residents of Nuiqsut apparently 
have also utilized these ice roads. 


b. Aviation Systems 


There are three major airstrips in the Prudhoe Bay/Kuparuk area--the State-owned and operated Deadhorse airport 
and the privately owned and operated Prudhoe Bay and Kuparuk airstrips. The Deadhorse airport is served by a 
variety of aircraft and can accommodate Boeing 737 jet aircraft. This airport has an asphalt airstrip approximately 
6,500 ft long by 150 ft wide. The airport has a small passenger terminal, hangars, storage warehouses, and 
equipment for freight handling. The annual number of passengers on scheduled flights (Alaska Airlines) into 
Deadhorse is estimated to be 140,000. Total annual oil and support company personnel passenger counts ranged 
between 205,000 and 220,000 persons from 1992 to 1996 (Ahern, 1997, pers. comm.). Aviation Shared Services 
transports only oil and gas industry employees, contractors, and cargo. Commercial cargo service is also provided 
into Deadhorse and to satellite oil field strips. Annual freight tonnage shipped by air into the Prudhoe\Kuparuk 
complex is difficult to estimate. A range of 250 to S00 tons is probable, as most cargo tonnage is carried over the 
Dalton Highway. 
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The Prudhoe Bay and Kuparuk airstrips are owned and operated by Aviation Shared Services. The two airstrips at 
Prudhoe Bay and Kuparuk are approximately 6.500 ft long and 150 ft wide. They are used primarily by Aviation 
Shared Services for scheduled flights several times a week (Morrison, 1997, pers. comm.) Leased commercial 
aircraft transporting industry personnel (Phillips and BP Exploration employees and contractors) also use these 
airstrips. 


Barrow has a state-owned airport with an asphalt runway approximately 6.500 ft long and 150 ft wide. This 
community is the transportatior hub for villages on the North Slope. Alaska Airlines provides regularly scheduled 
jet passenger flights into Barrow from Anchorage and Fairbanks and other air carriers offer shuttle service from 
Barrow to various North Slope communities. The Barrow airstrip is accessible year round with use constraints 
involving severe weather. an occasionally obstructed runway, and migratory waterfow! that may be in the area 
during spring and fall. Available ainport services include minor airframe and power-plant repairs (USDOC. 
NOAA, 1997). Airport facilities include two large hangars, storage warehouses, and equipment for freight 
handling. 


Nuigsut is serviced by a 4,500-ft long gravel airstrip located adjacent to the community. The airport is equipped 
with a rotating beacon. approach lights, high-intensity runway lights, and visual-approach slope-indicator 
systems. The runway is unattended and unmonitored (USDOC, NOAA, 1997). The community is served by 
twice-daily flights carrying passengers, cargo, and mail. These commercial flights connect it with Barrow and 
Deadhorse. Chartered aircraft also use the airport on a regular basis. 


Unattended gravel runways serve the communities of Wainwright and Atgasuk. The Wainwright airstrip is 4.500 
ft long and 90 ft wide while the Atqasuk airstrip is 4,370 ft long and 110 ft wide (USDOC, NOAA, 1997). Each 
airport 1s also equipped with a rotating beacon, approach lights, high-intensity runway lights, and visual-approach 
systems. 


c. Marine Transportation Systems 


Marine transportation on the North Slope is generally freight oriented, with the exception of relatively small 
inboard- and outboard-engine watercraft used by villagers and less frequently by scientific research personnel. 
Marine transportation provides an economical means of transporting heavy machinery and other cargo with a low 
value-to- weight ratio. Marine shipments to the North Slope are limited to a seasonal window between late July 
and early September, when the arctic coast is ice free. Port facilities on the North Slope range from shallow-draft 
docks with causeway/road connections to Prudhoe Bay to beach-landing areas in North Slope communities. 
Because there is no deep water port, cargo ships and oceangoing barges are typically offloaded to shallow-draft or 
medium-draft ships for lightering to shore. Occasionally, smaller craft are used to transport cargo upriver. 


Prudhoe Bay has three dockheads for unloading barges--one at East Dock and two at West Dock. A 1,100-ft long 
causeway connects East Dock to a no-longer-used 100- by 270-ft long wharf constructed from grounded barges 
(U.S. Army Corps of Engineers and ERT, 1984). West Dock, a 13,100-ft-long by 40-ft-wide, solid-fill, gravel 
causeway runs along the northwestern shore of Prudhoe Bay east of Point McIntyre. There are two unloading 
facilities off the gravel causeway at West Dock. One facility is 4.500 ft from shore and has a draft of 4 to 6 ft. The 
second facility is about 8,000 ft from shore and has a draft of 8 to 10 ft. Water depths around the causeway 
average 8 to 10 ft (U.S. Army Corps of Engineers and ERT, 1984). 


Oliktok Point has another dock extending 750 ft from the original shoreline. At the dockface, water depths reach 
10 ft, while the dock's boat ramp has a draft of at least 5 ft. The Oliktok facility also doubles as a seawater 
treatment plant (Rookus, 1997, pers. comm. ). 
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Marine sealifts bring oil-field supplies and equipment to the Prudhoe Bay/Deadhorse area as expanding or new 
facilities require. Arrival and off-loading are affected by sea ice. The ice-free window occurs generally from late 
July through early September. 


There arc "0 port facilities in Barrow. Supplies and cargo are brought into the area by barges and larger 
cargoships and taken to shore by smaller vessels. Supplies are either off-loaded directly onto the beach or 
offloaded by crane. The primary area used for off-loading supplies is north of the community. Nuigsut 1s roughly 
18 mi upriver from the sea on a channel of the Colville River. Supplies and cargo are brought to the shoreline of 
the Beaufort Sea by barges and larger cargo ships and then taken upriver by smaller vessels. 


d. Pipeline Systems 


As with all North Slope oil production, all potential NPR-A oil production will be transported to the Trans-Alask» 
Pipeline System (TAPS) Pump Station No.1! for delivery to Valdez Terminal. There are several major trunk 
pipeline systems carrying crude oil to the TAPS--Prudhoe Bay East. Prudhoe Bay West, Milne Point, Endicott, 
Lisburne, Kuparuk, Badami. and Alpine. These systems combined are approximately 415 mi long and of various 
types of crude-oil carners. All of these pipelines are above ground. elevated on vertical support members. Serving 
these major TAPS gathering lines are numerous production-pad feeder lines. Often pipelines are “bundled” with 
differem crude and non-crude lines occupying the same nght-of-way. Access roads run along each of the 
pipelines (except Badami and Alpine) to provide for operations, maintenance, and repair. 


Crude oil produced within the Planning Area would be transported to Pump Station No. | through the 22-mi 
Kuparuk Pipeline. Oil flow in the Kuparuk line was 343,000 bbi/day in 1992; after a decline, it is expected to 
soon reach 335,000 bbi/day. Production from the newly discovered Alpine prospect--as well as additional 
discoveries in the NPR-A--could create a product flow in excess of the Kuparuk line's carrying capacity. 


From Pump Station No. |, the TAPS heads south for more than 800 mi to an oil trans-shipment terminal at 

Valdez. The oil pipeline has a 48-inch diameter with a 30-fi-wide work pad adjacent to it. Approximately 376 mi of 
the pipeline are buried to a depth of 3 to 12 ft: the other 420 mi of the pipeline run above ground, mounted on 
vertical support members. 


The TAPS throughput maximum capacity is approximately 2.1 to 2.2 million bbl (MMbbl) per day, its daily 
throughput averaging |.0 to 1.4 MMbbI. Declining throughput has reduced the number of pumping stations from 
an historic high of 11 to 6. The TAPS southern terminus is the Valdez Marine Terminal. The terminal has 18 
crude-oil storage tanks for a total storage capacity of 9.18 million bbl. In 1996, there were 619 loaded oi! tanker 
departures from the Valdez terminal (Bogart, 1997, pers. comm. ). 


e. NPR-A Facilities 


There are few transportation facilities within the NPR-A. Apart from Nuiqsut, the only facilities warranting 
special attention are those at Lonely, Umiat, and inigok. Lonely is the site of a remotely controlled DEW-Line 
station that also doubled as an oilfield support base for Husky Oil during the 1974 to 1982 NPR-A exploration 
period. During that time, Lonely contained a well-maintained gravel runway 5,200 ft long by 150 ft wide. runway 
lighting and beacons, as well as navigational aids, fuel supplies, and warehouses. At the end of the Husky Oi! 
exploration period, Husky surplussed its logistics facility at Lonely via public bid and it was purchased by Cook 
Inlet Region, Inc. Currently, Lonely’s airport is closed and its condition is unknown. The Lonely DEW-Line 
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station does have a short pipeline for offshore oi! delivenes from tanker barges and a gravel barge-landing site 
(Meares, 1997, pers. comm.). 


The Umuat facility ts a public airstrip operated by the State of Alaska. During summer months, a private 
contractor maintains the airstrip: there is no wimer maintenance. The field measures 5.400 fi by 74 fi, has some 
navigational aids and runway lights. and can accommodate Hercules-class cargo aircraft (Meares. 1997, pers. 
comm. ). Privately owned facilities are next to the airstrip. 


Inigok, the third major airstrip, is at a former Husky Oil drilling site. The airstrip, estimated at 7,000 fi by 100 ft. 
was constructed in 1977 and experienced its first loaded cargo aircraft (C-130) landing in June 1978. The Inigok 
facility is an insulated gravel airstrip. Approximately | ft below the gravel surface, polystyrene foamboard 
underlies the runway. Below the foamboard. to a depth of 6 ft from the runway top, is a layer of permanently 
frozen sand fill (Kachadoorian and Crory, 1988). Because of the nature of its construction, the Inigok strip 
remains useable 18 years after its abandonment and 1s routinely used by the BLM during the summer (Meares. 
1997, pers. comm. ). 


f. ice Roads 


Historically. the Inupiat have navigated from Barrow to the Nuigsut region along a cluster of coastal and landfast 
ice routes, with weather and ice conditions often dictating the route used. The Inupiat travel to Teshekpuk Lake. 
the Colville River Delta, and Nuiqsut along these routes today. Since 1983, ice bridges have been constructed 
across the Colville River. The first bridge was built to facilitate drilling on a lease held by the Arctic Slope 
Regional Corporation. The second bridge. built by the people of Nuigsut in 1984, helped the village respond to a 
fuel crisis( Smith, Copeland, and Grundy, 1985, as cited in Tremont, 1987). Since then, villagers have annually 
constructed an ice road from Nuigsut to Oliktok--or to the nearest oil-exploration ice road--whichever is closer. 
Once sufficient thickness has been reached, the road is created by blading the snow off the river's ice cover. The 
road is used for the overland transport of fuel and other material: it also gives residents access to the Dalton 
Highway (Sec. V. NSB, Comment 1669-028 in the Northeast NPR-A Final IAP/EIS, (\USDOI, BLM and MMS, 
1998}). 
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IV. ENVIRONMENTAL CONSEQUENCES 


Preview of this Section 


Earlier sections discussed administrative elements, alternative management strategies, and considerations 
affecting management decisions. This section examines how authorized activities, including o'! and gas 

e ion and development, may impact the environment in and surrounding the Northwest NPR-A Planning 
Area. 


* The types and levels of activities that are projected to occur in the Planning Area are described in Section 
IV.A. These activities include both non-oil and -gas activities and oil and gas activities. The scenarios also 
include estimates of accidental spills. 

* The potential direct and indirect effects on important physical, biological, and social resources from the 
activities projected for the No Action Alternative and Alternatives A, B, and C are analyzed in Sections IV B 
through IV.E. (The potential impacts from activites projected under the Preferred Alternative are analysed in 
Section V.B.) 

* The activities and potential impacts to important resources for the cumulative case are presented in Section 
IVF. 

* Specific aspects of the environmental consequences analyses--as well as analyses of two low-probability, 
potentially high-consequence scenarios--are presented in Sections IV.G. through IV.K. 


After reading this section, you will understand the types and levels of activities that may occur in the Planning 
Area under all of the alternative management options and the potential environmental consequences of the 


projected activities. 


A. introduction and Basic Assumptions for Effects Assessment 


This section examines how authorized activities, including oil and gas exploration and development, may impact 
BLM-managed lands in the Northwest NPR-A Planning Area. Activities other than oil and gas exploration and 
development are described in Section IV.A.1.a, while the activities that are associated with oil and gas exploration 
and development are described in Section IV.A.1.b. The potential effects of these exploration and development 
activities under the No Action Alternative and three leasing alternatives presented in the draft [AP/EIS are 
described in Sections IV.B though IV_E . The potential effects of exploration and development activities under the 
Preferred Alternative are described in Section V.B. The scenarios have been developed for varying levels of oil 
and gas exploration and development activities based on discovery and production of estimated ranges of crude 
oil under different sets of protective and restrictive measures. The analyses under Alternatives A, B, and C and 
the Preferred Alternative first focus on the potential impacts that may result from the first oil and gas lease sale 
under each alternative. This “first sale analysis” is followed by a discussion of the potential impacts from all lease 
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sales--including the first sale--that may be authorized based on this IAP/EIS. Finally, cumulative impacts to 
important resources in the Northwest NPR-A are addressed in Section IV_F. 


This section on environmenital consequences should be read together with Section II, which explains the 
alternatives, and Section III, which describes the important resources and their occurrence and status within the 
Planning Area. The analyses of environmental consequences in this section build upon and relate to information 
presented in these earlier sections to identify which resources may be impacted and how and where impacts might 
occur under each of the alternatives. The maps, tables, and figures may be particularly useful to the reader's 
understanding of the potential impacts of each alternative upon the different resources that occur in the Planning 
Area. 


Each of the alternatives includes mitigation in the form of stipulations and required operating procedures (ROP’s). 
In the analyses that follow in Sections IV.C, IV.D, IVE, and Section V the effectiveness of those mitigating 
measures is evaluated. A summary of the effectiveness of all of the mitigating measures proposed as part of the 
alternatives is provided in Appendix 12 . This list, however, is not a comprehensive list of all of the rules and 
regulations that lessen or mitigate potential effects. For example, there are State and Federal requirements that 
operators must have approved oil spill contingency plans. The State's oil discharge and contingency planning 
regulations contain requirements for wildlife hazing which could mitigate and lower adverse effects to birds, 
terrestrial mammals, and marine mammals if they are implemented during an oil spill. 


The conclusions on the impacts of the various alternatives are compared in Appendix 2. The overall impacts 
under each alternative are summarized in Section ILD. 


1. Ground-Impacting Management Actions 


Ground-impacting management actions refer to those types of activities managed through BLM's regulatory and 
permitting processes. These activities may have some level of impact “on the ground” in the Northwest NPR-A 
Planning Area. For this [AP/EIS, ground-impacting activities have been divided into those that are not associated 
with oi and gas exploration and development and those that are associated with oil and gas exploration and 
development. 


a. Activities Other Than Oil and Gas Exploration and Development 


Other than oil and gas exploration and development. the BLM may undertake or authorize activities that could 
impact surface resources within the Northwest NPR-A Planning Area. This section describes the types of 
activities that may occur, their general locations, the time of year the activities would take place, and estimates of 
the frequency of such activities. The extent of some of the activities anticipated under each of the alternatives is 
summarized in Table [V-28. Standardized stipulations that would be commonly applied when non-oil and gas 
activities are authorized are presented in Appendix 13 


(1) Aircraft Use 


Light helicopters are commonly used to examine resources in a Planning Area, with light fixed-wing aircraft used 
less often and medium fixed-wing and medium helicopters used only occasionally. Heavy helicopters are 
extremely rare. These aircraft transport people, supplies, and equipment for fieldwork and fly surveys. Helicopters 
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normally fly low and slow with a high level of noise. Fixed-wing aircraft typically produce less noise and usually 
fly higher and faster than helicopters. 


Almost all aircraft activity takes place in summer. While aircraft would likely fly over nearly all of the Planning 
human use would concentrate along the primary nver drainages within the Planning Area. Cultural and 
paleontological surveys would most likely involve the use of aircraft along the river drainages and the coast. 
Aenal wildlife surveys would occur most commonly during late June and early July over caribou and waterfow! 
areas. 


(2) Excavation and Collection 


Excavating and collecting archaeological, paleontological, geologic, and soil resources occur in summer. All 
excavation is by trowel or hand shovel and usually limited to an area of several square feet, rarely extending more 
than 3 ft below the surface. If an archaeological site is studied in detail or if a geologic section is mapped, then 
larger areas might be excavated. Excavations are backfilled, and in most cases, the vegetative layer is replaced 
atop the excavation. Most excavation would probably occur within the primary drainages of the Northwest 
NPR-A Planning Area. 


(3) Ground Activities and Camps 


Ground activities include small groups of scientists hiking across tundra or recreationists floating a river. Ground 
camps range from those with their own aircraft to camps with no more supplies than could be carried in a 
backpack. Larger camps include a fuel bladder of up to 5,000 gallons, or fuel in drums, and might have as many 
as 15 people. Smaller parties use “fly” camps that are set up and moved every few days by boat, raft, or aircraft, 
and have nothing more than stove fuel. Backpack camps have even fewer supplies than fly camps and tend to 
move every day. 


Small camps might be located throughout the Planning Area. Larger camps would most likely be placed outside 
the Planning Area at the Inigok airstrip; the Lonely Distant Early Warning (DEW)-Line site in Sec. 17, T.18N., 
R.SW., Umiat Meridian; the Ivotuk airstrip in Sec. 13, T.11S., R.17W., Umiat Meridian; and a temporary camp 
on the Kiligwa River. Within the Planning Area, a likely spot for a temporary camp would be near the headwaters 
of the Meade River. All of these camps would have fue! facilities, and a fuel cache might be established at some 
sites, even if a camp were not present. Caches of jet fuel--commonly created to facilitate more economical aircraft 
use--must be equipped with spill cleanup material, and a cache of more than 50 gallons is required to be contained 
within a portable dike Some solid wastes can be burned onsite and all non-burnable wastes are removed. Human 
waste at small temporary camps is disposed of as recommended in the National Outdoor Leadership School's 
Leave No Trace, Alaskan Tundra guidelines. Use of the Inigok airstrip and pad is likely to remain the same or 
increase slightly over the next few years to support Native allotment fieldwork and monitoring of 

endangered species. 


(4) Hazardous and Solid Waste Material Removal and Remediation 


Wastes--including those considered hazardous--are associated with human activity. A phased approach would be 
used to address hazardous- and soiid-waste material in the Planning Area. This includes verification and site 
evaluation of uncontrolled releases of hazardous substances on BLM land. The process for hazardous waste 
removal is described below and is consistent with guidance and regulations from the Comprehensive 
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(a) Discovery, Si'e Verification, and Risk Assessment 


Discovery and site verification initiate ue removal and remediation process. Discovery is the realization or 
suspicion that a hazardous substance has been released or threatens to be released into the environment. This 
information can be brought forward by anyone. 


In response to a discovery that a hazardous substance has been released or threatens to be released into the 
environment, trained personne! perform an initial incident/site examination. Land ownership is verified and the 
trained personnel confirm the release. This inspection and verification of discovery information potentially 
requires the use of helicopter or fixed-wing aircraft to move personne! to the site. This activity might require two 
to three weeks per field season. Actual time and extent of investigation depend on the number and types of reports 
or discoveries. 


If a release is suspected or has occurred, a msk assessment determines whether the situation poses an imminent 
threat to either public health or sensitive environments. This assessment determines whether the situation warrants 
immediate action. If it does, an emergency response or removal action may be initiated. 


A site evaluation should be conducted if the examination verifies either that the release of a reportable quantity of 
a hazardous substance (40 CFR 302.4) occurred, a threat exists, of a release ts suspected and the situation does not 


under Federal and State oversight, all remaining evaluative and remedial actions. 


(b) Site Evaluation 


The first step in the evaluation is to document whether the released material is a hazardous substance and identify 
the potential targets of impact and the pathways for impact. This often includes collecting non-intrusive samples. 


Site evaluation also determines the need and appropnateness of removal actions and whether expanded sampling 
is required. If required, further sampling and site characterization take approximately 2 weeks per site and often 
involve the use of shovels and hand augers. 


Approximately 20 percent of sites will need more site characterization based on analytical results of the initial 
evaluation and the sensitivity of targets and pathways of concern. Drill rigs for deep sampling or hydropunches 
and backhoes for near-surface sampling can be used for studying groundwater and determining the extent of 
contamination. These advanced studies commonly require 3 to 4 weeks of field time. Approximately 80 percent 
recommendation that comes out of the evaluation may call for removal of contaminated material or other 


Prioritization for removal actions would focus on areas of greater human contact or on biologically sensitive 
areas. Alternatives to removal might include in situ treatments such as fencing the site to secure it and to prevent 
contact by humans or wildlife, or capping the contaminated area with clean soil or gravel. 
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If necessary, contaminated matenals would be excavated and ren. wed for treatment and disposal. Excavation 
would generally not go deeper than 5 ft. Disturbed areas would be backfilled and leveled and crosson-control 
measures engineered. Removal activities might use heavy cquipr st, such as large and small backhoes, 988-size 
front-end loaders, bulldozers to the size of a D-9, dump trucks, pickups, and all-terrain vehicles. This type of 
equipment would be transported overland in winter. A barge might be used if the site 1s accessible by water. 


For cleanup that can be accomplished only in summer, a gravel pad or road might be constructed for use during 
the operation to protect the underlying soil and vegetation. Such a pad could be removed after proyect completion. 


If there ts a need for further investigation of the site, a remedial site evaluation might be required to determine the 
relative significance of the site in terms of risk to targets. This stage also identifies cost effective and efficient 


Most hazardous and solid matenal removal and remediation 1s a lengthy and expensive process--the exception 
being the occasional removal of fuel drums and scrap metal. Government parties who may be in the area for other 
purposes but who have a medium helicopter can use a sling to carry these items to appropriate disposal facilities. 
Removal of contaminated material that exceeds the scope of this small-scale removal by helicopter would require 


(5) Overiand Moves and Other Land Use Permits 


The BLM issues minimum impact permits for overland moves and a variety of other activities in the Planning 
Area. Current management policy for the Planning Area allows only those activities that, with stipulations, would 
have a negligible impact on the environment. The poor soil conditions in the Planning Area limit the BLM's 
approval of most land use proposals for summer operations. Because of the fragile nature of thawed tundra dunng 
the summer, permit sites are restricted to durable areas such as gravel bars, beaches, or existing gravel pads. 
Permafrost underlies the entire NPR-A, and floodplains/wetlands cover the majority of the Planning Area. 
Vehicles used in overland moves would exert low ground pressure and be permitted to travel only over 
snow-covered ground that 1s frozen to a sufficient depth to minimize soil and vegetation impacts. Typically, 
overland moves onginate in Prudhoe Bay or Oliktok Point with the primary destination of Barrow. Overland 
moves from Barrow to Atgqasuk and Wainwright also occur. If conditions allow, travel takes place exclusively on 
offshore ice. If the ice were determined not to be sound, portions of the trp would be made overland, following 
the shoreline. For safety recsons. moves farther inland may also occur. Overland moves to Atgasuk would always 
be across the tundra. Overland moves usually begin in December when there 1s adequate snow cover and the 
ground is frozen. Generally, the end of April marks the end of the overland travel season. From 20 to 60 trains 

of | to 6 vehicles and attached sleds may engage in overland travel annually. Should oil and gas exploratory 
dniling and development increase general activity on the North Slope. the number of overland moves may tend 
toward the higher of these numbers. Overland moves from oil and gas exploration and development are discussed 
in Section [V.A.1.b. 


The BLM may issue minimum-impact permits per 43 CFR 2920 for a variety of uses. For example, the NSB is 
authorized to maintain a wildlife observation cabin on the north shore of Teshekpuk Lake, accessed by airstrip or 
boat and used year-round. Similar permits might be authorized in the Northwest NPR-A Planning Area. 


(6) Recreation 
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The BLM issues Special Recreation Permits (SRP’s) to commercial recreation operators, such as hunting and 


float-trip guides, who focus their activity along the Colville River. Typically, three of the permittees, accounting 
for up to five trips, float from the headwaters area to Urat. These trips would be for hunting and would take 


place in August or the first week of September. A typical group would consist of four people. Given the small 
amount of the Colville drainage in or adjacent to the Planning Area. it 1s likely that no camping associated with 
this activity would take place there. A limited number of SRP’s could be associated with other types of use. At 
least one permitice may operate with float-cquipped aircraft, taking hunters to lakes or sightseers to the Colville 
River. These flights could result in camping within the Planning Arca at a level similar to ‘hat of fly camps or 
backpack camps. 


Floating parties along the Colville would carry enough fuel for a small stove and their boat engines. They would 
camp for no more than one mght in any one place, and their camping practices and likely impacts woul be 
consistent with those of fly camps or backpack camps described in Section [V.A.1.a.3 , Ground Activities and 
Camps. 


b. Oil and Gas Exploration and Development Activities 


(1) introduction 


This section describes the typical activities associated with oi! and gas oper:.tions on Alaska's North Slope. 
Current technologies and project designs are used to define the scenanos for future petroleum development in the 
NPR.-A. Petroleum-related activities include: 


conducting sersmic surveys (winter). 

constructing ice roads for transporting equipment and supplies ( winter). 

conducting exploratory drilling and testing (usually in winter). 

constructing gravel pads. landing strips, and roads that connect production pads (year-round). 
installing production facilites (winter). 

conducting production dniling and servicing wells (year-round). 

installing pipelines (winter). and 

conducting routine maintenance and operations associated with production (year-round). 


The potential impacts of these activities will t . \scussed in later environmental analyses. 


Because the timing and location of future commercial discovernes cannot be accurately predicted today, the 
activities described here apply only in a general sense. Future petroleum projects in the NPR-A are likely to 
encounter geologic and environmental conditions that require site-specific engineering. The goals are to maximize 
the safety and efficiency of profitable operations while minimizing the effects on the environment. New 
technologies and design concepts are expected to evolve to better realize these goals. 


A general descnption of petroleum-related activities in northern Alaska 1s followed by a discussion of 
hypothetical development scenanos. Scenanos are predictions of future activites. The basic assumptions 

are that industry activities are related to the economic resource potential and that possible environmental impacts 
are proportional to the scale of the activities. It 1s not assumed that all of the petroleum in the area will be 
discovered and produced because much of it occurs in pools that are too difficult to locate or costly to 

produce. Only the economically recoverable resources are used to scale future industry activities and 
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possible impacts. Leasing and exploration in Northwest NPR-A represent an investment opportunity for an 
industry that 


3 Se ee 


(a) Resource Estimates 


The National Environmental Policy Act (NEPA) requires that leasing on Federal lands consider the reasonable 
and foreseeable consequences of the proposed activities. Assessments of undiscovered, economically recoverable 
onl and gas resources are used to identify areas of high potential and to define reasonable development scenanos 
used in the environmental impact analysis Development scenanos are hypothetical models for future activites. 
Although they are based on sound professional pudgment, there 1s no way to evaluate the accuracy of these future 
scenarios today. There is no guarantee that the prerequisite conditions will be met. 1c. that a lease sale will be 
held, tracts will be leased, otl/gas pools will be discovered by exploration drilling, and discovenes will be 
economic to develop. Considering past exploration efforts in NPR-A that did not result in commercial production, 
the development scenanos offered here could be overstated. 


Estimates of undiscovered resources are uncertain for numerous geology . engineering. and economic reasons An 
accurate accounting of all oil or gas reserves is possible only after the production cycle ts completed, decades into 
the future Geologic data 1s continuously collected and refined, and new concepts are revealed by ongoing studies 
and new interpretation technologies. Engineering evolves with innovation and expenence. Economic 
conditions--such as the pnce of oil--are difficult to predict in the near term. let alone decades into the future. To 
account for these uncertainties, resource estimates are usually reported as a range of volumes to bracket the 
foreseeable economic conditions. Development scenanos are also provided as a range of activities that correspond 
to the estimated range of economically recoverable resources. 


The petroleum resource estimates used to generate the development scenanos are bracketed by economic volumes 
corresponding to oi! prices of $18.00 and $30.00 per barrel (bbI) and correlative gas prices of $2.56 and $4.27 per 
thousand cubic feet (Mcf) in constant 2002 dollars (2002$). These prices are long-term averages for real 


(inflation-adjusted) pnces that include short-term prnce spikes lasting only a few years. The $1 8/bbI price level 
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production made possible by future technology The assumed price range 1s comparable to the Energy 
Information Agency (U.S. Dept. of Energy. 2001) forecast for market prnces m 2010 (a reasonable production 
start-up time frame for the first fields in Northwest NPR-A). where their “low price” is $17.64 (adjusted to 20025) 
and their “high price” is $30.01 (adjusted to 20075). 


This analysis does not attempt to predict onl and gas prices or the nature of future technologies. Industry decrwons 


The mean, undiscovered. economically recoverable oil and gas volumes for the Northwest NPR-A Planning Area 
range from 0 at the $18/ bbi of oi! and $2.56/Mcf of gas price levels to 2.1 billion barrels (Bb!) and 7.3 trillhon 
cubic feet (Tf) at the $30/bbI and $4.27/Mcf of gas price levels These estimates assume that the entire area is 


Al present. there 1s no transportation system to carry natural gas from the North Slope to market Proven gas 
resources are reported to range upwards of 38 Tcf, most of which is in the Prudhoe Bay unit (ADNR, 2000). 
Because there is no export system. gas resources were not evaluated by the economic model for the 1997 
assessment of the Northeast NPR-A (USDOI, BLM and MMS. 1998. Final LAP/EIS for the Northeast 
NPR-A) However, options for commercializing the stranded resources on the North Slope are berg actively 
discussed now by industry and government A mayor gas transportation proyect seems more likely today than # 
did five years ago. If the proyect 1s eventually built, future gas discovenes in NPR-A could feed into this 

new transportation system 


Large scale gas export projects could involve a number of systems and routes to market One group of 
conceptual projects includes large diameter pypelones installed in vanous routes to Midwest and West Coast 
markets Another proposal calls for a large diameter gas pipeline from northern Alaska to a liquefied natural gas 
(LNG) processing plant in southern Alaska Marine LNG carners would transport the gas to markets om the Pacific 
Rim (Asia and West Coast) A third concept involves a new gas-pracessing technology. termed “gas-to- liquid” 
(GTL) om which natural gas 1s converted to high-purity hquid that could be transported through the Trams. Alaska 
Pipeline System (TAPS). Progects utilizing GTL technology have also been studied for plants near tidewater im 
southern Alaska Ulumately. the choice of gas delivery system depends on economics and politics ft 1s possible 
that several gas export proyects could be built to handle the huge gas resources stranded on the North Slope 


The gas development scenario for the Northwest NPR-A LAP/EIS accommadates all gas export options because 
assumes only that natural gas will be delivered by pupelines to a new gas export hub near Prudhoe Bay Beyond 
that pownt, any of the export aptions could be used On! production will continue to be the promary focus mm 
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northern Alaska however MMS/BLM's geologic analysis indicates the NPR-A could hold large volumes of 
natural gas and become more gas prone m a western and southern derection across the area It is unlikely that the 
first exploration efforts would target gas prospects in NPR-A However, the nchest or! play (Beaufornan-Barrow 
Arch, Table 111-01) contains a large porvon of the undiscovered gas m NPR-A The ability to handle gas from 
pools m the Beauforian play could become a constramt to ot! development Gas handling. combined 

with difficult logrstacs mm this remote area. could delay some on! projects in Northwest NPR-A. 


As the result of the first lease sale mm the Northwest NPR-A Planning Area. one or more commercial oil fields are 
proyected for development in the northern part of the Planning Area Although potentially commercial quantites 
of natural gas * - likely to be present, these fields would be mstially developed for crude os! production The 
natural gas associated with the onl in these fields would likely be remyected into reservours to maximize onl 
recovery. 


Gas production facilities would he co-lacated with on! production facilites and later gas-sales pypelines would be 
constructed along the same corndors as the crude oi! pypelines--paralle! to and offset 75 to 100 ft from the ou! 
pipeline bt rs assumed that overland gas pipelines would be buned im trenches approxsmately § ft deep. with a 
surface disturbed area |‘ ft wide along the length of the pipeline route Burnal of natural gas pipelines 1s desirable 
for both safety and operational reasons High-pressure gas lines pose a risk of explosion Burial and offset from 
the oul pepelame mutigate the potential umpacts if a gas explosion were to occur High-pressure gas lines operate 
more efficrently when chilled. and permafrost 1s a good matenal mm which to install dense phase. high pressure gas 
prpelines that entram natural pa: hquids River crossing methods would be determined by charactenstics of the 
river, where elevated spans would be used across narrow, deep rivers, burial in trenches is likely to be used 


Under the multuple sales scenario. one or more large natural gas fields would be developed in the southern part of 
the Planning Area The activities associated with the construction and operation of a natural gas production 
facility would be similar to those of an on! field production facility. The construction and operation of a natural 
gas pipeline on the southern part of the Planning Area would be similar to those of a natural gas pipeline in the 
northern part of the Planning Area. In the cumulative case scenano, a gas export pipeline system 1s assumed to be 
constructed from the Prudhoe Bay area to southern markets 


Keep in mind that future gas development im the NPR-A faces senous economic hurdles Although a large volume 
of undiscovered gas resources (15 8 Tcf) has been assessed for NPR-A, the minimum viable market price 

of $4.27/Mcf os higher than histoncal gas prices m the North Amercian market (less than 

$3 00/Mcf) Development and transportation costs could be $1 00/Mcf higher (or more) from NPR-A 

of natural gas from NPR-A 1: not viable at normal, histoncal pnces because processing and transportation costs 
from Prudhoe Bay are estunated to be approxemately $2.50 per Mcf_ Without a major North Slope gas 
transportation system, future gas discoveries in NPR-A are likely to be “shut-in” for an undetermined penod Gas 
recovered as a byproduct of ot! praduction could be used as fuel for facilities of injected back ito reservorrs to 
merease onl recovery Assaciated gas from ot! reservoirs would have a better chance for economic viability 
because t could utshize existing facilites largely paid for by preceding on! production 


(2) Petroleum Operations in Arctic Conditions 


(a) Past Experience 


Onl and gas operations have been conducted wn the North Amencan arctic for over 80 years. Early exploration 
drilling in northern Canada resulted wm the oil discovery at Norman Wells m 1920. a field that has been produced 
mtermuitiently sence then The Umuat onl field. lacated mm southeastern NPR-A_ was discovered dunng exploration 
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by the U.S. Navy in 1946 but remains undeveloped today. The South Barrow ax field was also discovered by the 
U.S. Navy program and began production in 1959 to supply government faciitiics and the community of Barrow. 
Extensive exploration in NPR-A was managed first by the Navy and later by the Department of the Interior 
(USGS/Husky) and ended in the early 1980's. Extensive exploration in the 1950's resulted in numerous oil and 
gas discoveries in northern Alaska and the Mackenzie Delta in Canada. The l«rgest of the discoveries, Prudhoe 
Bay, was found in 1967 and has produced 13 Bbbi of oil. After the compiction of TAPS in 1977, a number of cil 
discoveries on State of Alaska lands on the North Slope fed into TAPS, reaching a peak production rate of 2.0 
million barrels per day in 1988. A leasing program in NPR-A was initiated in the early 1980's and restarted by 
BLM in 1999. A recent discovery--and undoubtedly the most important factor in the renewed interest in 
NPR-A--is the Alpine field in the Colville River Delta. Oil production from the Alpine field began in November 
2001. 


Information from decades of experience in arctic exploration, development, and production is contained in a 
variety of government and industry reports. No attempt is made here to cite all literature relevant to the NPR-A, 
but readers are directed to excellent documentaticn in the 105 Policy Analysis Reports generated for previous 
NPR-A leasing (USDOI, BLM, 1979a.b,c.d), an operational history of government-sponsored exploration in the 
NPR-A (Schindler, 1988): the Draft Arctic National Wildlife Refuge (ANWR) Resource Assessment Report for 
technology and operational aspects of the eastern North Slope (USDOI, 1986); the Alpine Environmental 
Evaluation Document, containing detailed descriptions of current project designs (ARCO Alaska, Inc., 1996); and 
the recently released Cumulative Environmental Effects report published by the National Research Council 
(2002). 


(b) Technology Advancement 


The following discussion is an update of the text previously provided in the Final Environmental Impact 
Statement for the Northeast NPR-A Integrated Activity Plan and Environmental Impact Statement (LAP/EIS) 
(USDOI, BLM and MMS, 1998). 


It is important to recognize that numerous technological advancements have been made during the decades of 
operations on the North Slope that have allowed current development activities to proceed at a lower cost and 
with less environmental impact than previous operations. It has become apparent that lower leveis of impact often 
translate into lower overall development costs. Some of these advancements are listed below and others will be 
discussed under subsequent headings of this [AP/EIS. 


* Vehicles involved with seismic operations have been modified to reduce their ground pressure, thereby 
extending the season for overland trave! with minimal impact to the tundra surface. Packed snow trails allow 
vehicles to move supplies into remote areas. 

* 3-D seismic surveys and interactive workstations have improved drilling efficiencies, resulting in fewer dry 
exploration wells, more efficient facility placement, and higher recovery volumes. 

* Drilling-pad footprints have been reduced over 80 percent from older pad designs by using closer wellhead 
spacing and by eliminating surface mud-reserve pits (tanks replace pits). 

* Winter ice roads are used instead of permanent gravel roads to move heavy equipment and materials to drill 
sites. These seasonal roads melt in the summer, leaving minimal impact to the tundra. 

* Ice pads are used for winter exploration drilling and airstrips. Some pads have been maintained over the 
summer, thereby decreasing the time to mobilize rigs for exploration drilling the following winter season. 

* Spent drilling fluids and rock cuttings are processed and injected into subsurface disposal wells. Current 
practices allow no discharge of drilling fluids or dumping of drilling wastes on the land surface. 

* Extended-reach wells can tap reservoir targets miles away from the surface pad. Fewer driiling pads are 
needed to develop subsurface reservoirs, leaving a smaller overall footprint for development facilities. 

* A single well bore can be used to produce from multiple reservoirs to increase well productivity and reduce 
the number of surface wellheads. Fewer wellheads at closer spacing reduces the pad footprint. 
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A new modular drilling platform (built by Anadarko) is easily transportable and offers the possibility of 
year-round drilling in remote or higher-relief areas not suitable for constructing ice roads and ice pads. 


(c) Timeframe for Activities 


A generalized timetabie for a typical project in a remote area of the North Slope is presented in Table [V-03. 
Discoveries could be announced at any time within a 10-year period (assumed primary lease term) following the 
sale. Delineation and development activities usually take from 3 to 6 years after discovery. Production activities 
continue year-round for 10 to 30 years, depending on field size. Field abandonment, including well plugging and 
site restoration, can take from 2 to 5 years after production ends. This general timeframe suggests that new oil 
production from leases in NPR-A are not expected for a minimum of 4 years following a lease sale. Considering 
the logistics of operations in the Northwest NPR-A Planning Area, it is more likely that 10 years will pass 
between the initial lease sale and the startup of oil production from new fields. Gas production from NPR-A lease 
sales would not occur until a transportation system is constructed from the North Slope. Considering the 
economic and political aspects of future project(s), gas production from the NPR-A could be delayed several 
decades. 


(d) Logistics 


The difficult logistics faced by operations on the North Slope typically result in long delays between leasing and 

production activities. Other than the basic materials (gravel, water and fuel), nearly all personnel, equipment, and 

supplies must be transported to the North Slope from elsewhere in Alaska or Outside. Heavy equipment, such as 
modules, is usually fabricated near ports on the West Coast or in Cook Inlet and then transported 

*housands of miles to the North Slope by marine barge trains (sealifts). Although this mode of transportation 

is more economical than other means, sealifts are restricted to a short period during the ice-free summer months. 

The scheduling of fabrication and delivery of modules by sealift is critical. 


Two jet airports and a haul road (the Dalton Highway extending 490 road mi north from Fairbanks) provide 
service to the oil-field infrastructure surrounding Prudhoe Bay. Although the airport and haul road are generally 
open year-round, the type of carrier (aircraft or truck) resi. .cts load capacity, and both road and airport are 
frequently closed during winter storms. 


Today, the North Slope infrastructure offers a variety of supplies and service-industry support. However, all of 
the materials and supplies needed for Northwest NPR-A operations must move at least 125 mi from the 
westernmost road-accessible base camp in the Kuparuk River Unit. Overland transportation is relatively 
unrestricted in the winter months (January to May), but temperatures are extremely cold (commonly -40° F or 
colder) and “whiteout” conditions are frequent. It is completely dark for 2 1/2 months (late November-February ). 
Low-ground-pressure vehicles (Rolligons, sleds) can travel on frozen tundra, and packed snow roads can be used 
by conventional trucks and earth-moving equipment. Ice roads are constructed to move very heavy equipment 
such as drilling rigs and production modules. Heavy equipment and production modules typically move slowly (2 
miles per hour) on ice roads or permanent gravel roads. 


Remote base camps can be established for year-round use and typically consist of facilities housed on gravel 
pads. These camps contain storage tanks for fuel, warehouses for supplies, housing for personnel, and permanent 
airstrips capable of handling large capactiy aircraft, such as the Hercules C-1 30. Staging bases located on the 
coast also are designed as receiving terminals for sealifts and have docks and marine loading equipment. Barges 
can transport heavy equipment and supplies to coastal staging bases during the short summer months (mid-July to 
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late-September) and materials are stockpiled for operations at remote sites during the winter. In winter months, 
materials and equipment are moved by temporary roads (ice or packed snow) or by aircraft to drilling 

sites. Remoteness is a significant factor adding time and cost to operations in the Northwest NPR-A Planning 
Area compared with similar activities in the Prudhoe Bay area. 


(3) Exploration 


Petroleum exploration has been conducted in the NPR-A for most of the 20th century, beginning with early 
prospecting and scientific field parties in the early 1900's. Between 1941 and 1981 Federally- 

exploration programs coordinated seismic surveys and drilling in NPR-A. Between 1974 and 1981, Geophysical 
Services Inc. (GSI), under contract to the U.S. Geological Survey (USGS), collected the first modern seismic 
data. During the fast eight years--and prompted by the Alpine discovery in the Colville delta--an increased 
number of industry-sponsored, 3-D seismic surveys have been conducted in the Northeast NPR-A. In the 
Northwest NPR-A Planning Area, approximately 7,100 line-miles of 2-D seismic data and a limited amount of 
3-D seismic data have been collected. Government-sponsored exploration drilling in the Northwest NPR-A 
Planning Area resulted in several gas discoveries (Barrow, Walakpa, Wolf Creek, Knifeblade, Meade). The 
Barrow gas fields have been supplying the community of Barrow since 1950. To date, 47 Navy-sponsored wells, 
9 deep Husky/USGS wells, 32 wells on NSB land, and | industry exploration well (Arco, Brontosaurus) have 
been drilled in the Northwest NPR-A. 


Future seismic surveys and exploration well drilling in the Northwest NPR-A Planning Area would probably 
occur during December to May. This schedule is controlled by the geographic characteristics of the area, (i.¢., 
poorly drained tundra with abundant shallow lakes). Aerial photos of the coastal plain taken during summer show 
that there may be nearly equal proportions of dry ground to wet areas (iakes, rivers, lagoons). Travel over long 
distances during the summer is possible only by aircraft (fixed-wing or helicopter), although the use of hovercraft 
has been proposed. In contrast, in winter after the tundra is sufficiently frozen and snow cover is adequate, 
overland travel is relatively unconstrained. This is particularly important to seismic surveys that are set up on 
specific grid patterns in new locations each season. 


(a) Seasonal Roads and Drilling Pads 


Temporary roads are constructed during winter months to move eauipment and supplies to staging areas and 
wellsite locations. Packed-snow roads are constructed quickly by leveling the snow surface for overland travel by 
low ground pressure vehicles, such as rolligons. To move heavy equipment such as drill rigs, ice roads are 
constructed by spreading water from approved lakes to build up a rigid surface. Typically, ice roads are designed 
to be a minimum of 6 inches thick, between 30 and 35 ft wide, and tens-of-miles long. Under favorable 
conditions, ice: road construction can average one mile per day. The maximum practical length of overland ice 
roads is constrained by the length of the winter operating season, now averaging slightly more than 100 

days. Considering multi-agency permitting requirements, opening dates for tundra travel, ice-road construction 
tume, and the seasonal window foi winter drilling, a practical, maximum length for overland ice roads is thought 
to be about SO miles. Ice roads constructed over nearshore, bottomfast sea ice could be somewhat longer. perhaps 
up te 100 mi, because there are no restrictions such as those related to tundra travel. 


Water sources must be located along the proposed route to supply approximately 1.0 to 1.5 million gallons per 
mile of road. Some construction methods, such as using aggregate “chips” shaved from frozen lakes, significantly 
decrease both water demands and construction time for ice roads. For example, under very cold conditions, an ice 
road build-up rate using only liquid water is | 1/2 inches high per day, whereas using aggregate chips could 
increase the buildup rate to 4 1/2 inches per day with a significant reduction in the volume of water required. Ice 
bridges over rivers and lakes are constructed by flooding and composite (aggregate chip) methods, where the ice 
thickness is built up so that the ice bridge rests on the bottom of shallow rivers or lakes. Floating ice bridges are 
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used to cross deep rivers, such as the Colville River. 


ice pads are now commonly used as platforms for winter exploration wells. Ice pads are constructed the same as 
ice roads, where the tundra surface is flooded to build up layers of ice. As with ice roads, the use of aggregate 
chips speeds the process and decreases water demands. A typical ice pad is 6 to 12 inch thick, covers from 3 to 10 
acres, and requires approximately 2 million gallons of water to construct. Water requirements vary, depending on 
the pad size and availability of aggregate chips shaved from nearby lakes. 


New designs for ice-pad construction have created insulated pads that last over the summer months. This strategy 
saves both time and money because the pads can be reoccupied for drilling early the following winter. As ice-pad 
construction techniques improve with experience, it may be possible to construct ice pads to serve as year-round 
drilling platforms or for long-term production facilities. Obvious limitations for ice roads and pads are the 
availability of water and the slope of the terrain. inland areas may have both constraints (lacking suitable lakes 
and slopes greater than a few degrees) and new strategies will have to be developed to provide temporary access 
to these areas. 


(b) Seismic Surveys 


Seismic survey work is likely to continue at present levels or increase in the Northwest NPR-A if oil and gas 
leasing is implemented. Seismic surveying would be limited to winter operations; the winter season to be 
determined each year by the AO. Seismic survey work would precede drilling, as collection of seismic data is 
required for evaluating subsurface geologic structures. Seismic survey data is fundamental information for 
mapping the subsurface geologic structure. Collection of new seismic data is warranted for several reasons: 


1. to provide a closer grid spacing to resolve smaller subsurface traps; 
2. to acquire 3-D data to better resolve subtle reservoir stratigraphy; and 
3. to define fields discovered by exploration wells. 


Many variations exist in seismic program design, including gnd spacing with respect to the warranted level of 
cost-effective detail, and 2-D and 3-D collection methods allowing for different techniques for evaluating 
geologic features and illustration of subtle changes in stratigraphy. Seismic programs use an energy source 
focused into the ground where geophone sensors extended over the surface of the ground collect a data signal. 
The travel time and amplitude of the reflected signals provide information on the geologic layers below the 
surface. Seismic programs use vibrator equipment to generate energy into the subsurface. This technique provides 
high-quality data with minimal disturbance to the area. The energy source is created and directed into the 
subsurface to provide a reflectance value based on time and amplitude. 


Seismic operations are assumed to occur under all the alternatives, with the exception of the no seismic option of 
the No Action Alternative. The number of surveys and, to some extent the type of survey, would differ under each 
alternative. The number of seismic operations, the area they cover, and the layout of the survey grid are all likely 
to be different from one year to the next. The following discussion recognizes these differences while stating 
some general assumptions for typical activities involved in impact analysis. 


In all of the alternatives, for both the single-sale and multiple-sale scenarios, 2-D seismic would be collected for 
regional reconnaissance purposes to identify potential prospects for leasing. A 3-D seismic survey could be used 
for regional reconnaissance and also could be used on leased tracts to further delineate an oil or gas prospect for 
exploration or appraisal drilling. The number of seismic surveys given below is an estimate of the average number 
of surveys likely to occur in the Planning Area; the number of surveys might slightly exceed this number in any 
given winter. 
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* No Action Alternative: Under the seismic option of the No Action Alternative, it is assumed that one 2-D or 
3-D seismic operation would occur in alternate winter seasons in the Planning Area. 

* Alternative A: Under Alternative A, it is assumed that three 2-D or 3-D seismic operations would occur each 
winter season in the Planning Area. 

* Alternative B: Under Alternative B, it is assumed that two 2-D or 3-D seismic operations would occur cach 
winter season in the Planning Area. 

* Alternative C: Under Alternative C, it is assumed that one 2-D or 3-D seismic operation would occur in 
alternate winter scasons in the Planning Area. 

¢ Preferred Alternative : Under the Preferred Alternative, it is assumed that two 2-D or 3-D seismic operations 
would occur each winter season in the Planning Area. 


While the winter operating period could be as long as 5 1/2 months (early December through mid-May), typical 
seismic operations for an individual survey last about 100 days. In a typical winter, 3 to 4 seismic crews are active 
on the North Slope, and 2 to 3 of those crews may be permitted to work in the NPR-A collecting data. A 2-D 
seismic party consists of 40 to 60 persons and can collect 5 to 10 line-miles of seismic data per day. A more 
closely spaced 3-D seismic program typically consists of 50 to 80 persons and can collect 2 to 4 mi? of data per 
day. Because this is winter activity, weather is a constant factor, affecting both visibility and crew safety, and time 
is lost in mobilizing crews, camp moves, and downtime during storms. Considering these logistical problems, one 
2-D seismic crew could be expected to collect 400 to 800 line-miles of data in one winter season while a 3-D 
crew could collect 300 to 600 mi? of data in one season. 


Seismic crews are housed in mobile camps that form “cat trains” of trailer sleds pulled by tractors. Seismic data 
collection operations are conducted using all-terrain, low-ground-pressure vehicles (both wheel and 
articulated-track designs). Camp supplies (food, fuel) are transported to the survey area by both ground vehicles 
and light fixed-wing aircraft. 


Cat trains for both kinds of seismic operations likely would originate from the Kuparuk oil field. Each cat train 
would consist of survey vehicles and support camp modular units. A train would consist of the approximately 10 
(2-D) to 15 (3-D) vehicles that would run the seismic testing (see discussion below), one or more fuel trucks, and 
strings of trailers composing the camp modular units pulled by bulldozers. A train typically would include 2 or 3 
strings of trailers. A single bulldozer would pull each string, and cach string would have 4 to 8 trailers. The 
bulldozers and modular units generally exert greater ground pressure than do the vehicles that run the seismic 
lines. 


Once in the area of operation, camps are moved every few days to once a week. The fuel truck or trucks would 
make runs back to Kuparuk or other fuel supply depot during the course of the seismic operation. These fuel runs 
may occur daily or every few days, depending on a variety of factors, including the size of the operation and 


A typical 2-D operation covers about 500 line-miles. The survey lines are in the form of a grid, with line-spacing 
of 5 mi by 10 mi. Each line of 2-D seismic requires about 10 vehicles. The vehicles run parallel to cach other over 
an area about 200 ft wide. The exterior dimensions of cach survey area are variable, but the example survey 
described above could cover a total of about 1,200 mi’. 


A typical 3-D seismic operation collects 450 mi? of data in a single winter season and might involve as many as 
15 vehicles. A line-mile consists of a pair of linear areas, each about 100 ft wide, through which the vehicles 
drive. The grid patterns for 3-D seismic surveys are considerably closer spaced, with a typical line spacing of 500 
ft by 2,000 ft. Although the exterior dimensions of 3-D survey grids are variable, a 30 mi by 15 mi survey area 
could contain about 5.625 line-miles of data. The techniques of setting up geophone arrays and shot points are 
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very different (and far more efficient) than 2-D survey methods. 


Future seismic surveys in the Northwest NPR-A Planning Area would probably occur during December to May. 
This schedule is controlled by the geographic characteristics of the area, (i.e., poorly drained tundra with abundant 
shallow lakes). 


(c) Exploration and Delineation Welis 


Drilling is the only reliable method of verifying the presence of oil in a prospect mapped using seismic data. It is 
also the only way to obtain direct information (logs and cores) needed to evaluate subsurface reservoir conditions. 
Exploration operations require moving a heavy drill ng and large amounts of materials (stee! casing, drilling mud, 
fue!) to remote locations. Equipment and materials typically are moved to drill sites on ice roads or by aircraft to 
ice airsumps in January-February. Logistical support also must allow for regular crew changes and resupply. An 
exploration well crew could consist of 30 to 60 persons, working |- to 2-week shifts, and transported to the site by 
aircraft. Large lakes (1 mi across or more) can be prepared for use as winter landing strips. 


Exploration wells in the northern portion of NPR-A (the area of highest oil potential) are likely to range from 
6,000 to 12,000 ft in depth. At these depths, most exploration wells can be drilled, logged, and tested within a 
single winter season. If a discovery is made, a second (delineation) well could be drilled from the same ice pad in 
a single season, depending on well depth, problems encountered during drilling operations, and considerations 
for rig storage ("stacking") between winter drilling seasons. Demobilizing and moving rigs out of NPR-A for the 
summer season shortens drilling time because the move must be completed before the spring thaw melts the 
temporary access roads or airstrips (usually in May). A typical winter operating season is approximately 

4 months (120 days) and has been less than that in recent years because of unseasonably warm weather. 


To define the limits of reservoirs after a discovery is made, several delineation/appraisal wells are usually drilled 
before a decision is made to plan for proyect development. Additional delineation wells near the discovery well 
are usually scheduled for the following winter, perhaps using a new ice pad. Because of high project costs, 2 to 4 
delineation wells are often drilled to define the limits of the pool reachable from each production pad. For 
example, a typical development project consisting of 2 production well pads would require 7 wells (1 exploration 
and 6 delineation wells). Delineation-well drilling is likely to be coordinated with a 3-D seismic survey over the 
prospect. 


After reservoir logging/testing is completed, the exploration wells are suspended. Cement plugs are placed in 
deep zones capable of flowing hydrocarbons and in the near-surface section to seal the well. Exploration wells 
may be re-entered and used as production wells by drilling out the cement plugs, but most exploration wells 
are considered “expendable” and are permanently abandoned. If a discovery is made, equipment and materials 
may be left at the site on insulated ice pads or on pilings (called “sleepers” ) to reduce mobilization time the 
following winter drilling season. Rock cuttings from delineation wells are either backhauled to existing disposal 
wells or processed (ground and treated) for subsurface disposal in the abandoned wells. No matena!s or drilling 
wastes (mud and cuttings) would be left at the site. Under most situations, after the completion of dniling 
operations all equipment and materials would be moved back to staging areas. However, at more remote sites it 
would be more practical to temporarily store heavy drilling equipment at the site and back-haul only the dniling 
wastes. This strategy would allow for a longer operating period the following winter season. 


(d) Water Demand and Rock Cuttings 


Drilling operations require large amounts of water for blending into dniling mud. Drilling also produces large 
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amounts of rock cuttings. For example, a 10,000-ft well could require approximately 850,000 gal of water for 
drilling in addition to approximately 100 gal per day for each person in the drilling crew (for camp use). Over a 
typical 4-month drilling season, a one-well drilling operation could require a total of | 650,000 gal of water 
obtained (if possible) from a source close to the wellsite. The use of melied snow could supplement this water 
wells, because approximately 80 percent of the drilling mud would be reconditioned and reused. 


A typical 10,000-ft conventional well could use 630 tons of drilling mud and produce 820 tons of rock 

decrease the materials required and cuttings produced. For comparison, slim-hole wells have diameters of 3 to 4% 
inches, whereas conventional wells are drilled with bits ranging from 842 to 26 inches. A second advantage of 
slim-hole drilling is that the rigs are smaller and therefore easier to transport by aircraft (fewer loads). Smaller 
ngs generally have shorter mobilization/demobilization times. thus they could expand the effective drilling period 
when allowing for demobilization out of the area before spring breakup. 


(4) Development 


(a) Field Layout 


After a commercial-size oil/gas pool has been discovered and delineated by wells, construction activities for a 
permanent production facility would begin. A list of typical activities is provided in Table IV-03. The Alpine field 
is the most recent example of current North Slope field designs and it is assumed that this project layout will 

be generally followed by future stand-alone fields in NPR-A (Figure [V-01). To be economically feasible, the 
first development project in the Northwest NPR-A would need to be at least Alpine-sized. This project could 
consist of a single field with 400 to 500 MMbb! of recoverable reserves, or it could consist of several smaller 
fields (perhaps with different owners) that are gathered into a shared infrastructure. Because in the normal 
sequence of events, the largest pools are usually discovered and developed first, the present 

scenario assumes a single field. This field would contain 2 production pads designed to hold 100 to 150 
wellheads; a pipeline gathering system to a central processing facility; a 3-mi in-field road: a crew support 

camp, and an airstrip integrated with the in-field road. The total surface footprint of such a development would be 
about 100 acres (Figure [V-01). A new oil-sales pipeline would carry oi] production to the main Kuparuk River 
pipeline connecting to TAPS. 


Smaller, surrounding “satellite” fields may be developed later and would connect to the facilities of the first 
stand-alone field. The first field would “anchor” development in a remote area by providing the necessary 
infrastructure and transportation systems, including a long, overland pipeline. For engineering feasibility, it is 
assumed that satellite fields would be located within 20 mi of the main field. Permanent in-field roads would 
connect production pads in a single field, and gravel roads could connect satellite fields to the main field. 


The Northeast NPR-A IAP/EIS incorporated the concept of “roadless development” (perhaps more accurately 
described as “seasonal road development”), prohibiting fields in the Northeast NPR-A from being linked by 
permanent roads to the road network in the Prudhoe-Kuparkuk complex. For purposes of analysis, it is assumed 
that this road prohibition will continue in the Northeast Planning Area. Seasonal ice roads from the Kuparuk field 
to Northwest NPR-A are unlikely for both practical and economic reasons. Seasonal conditions typically limit 
ice-road construction to 50 mi overland and perhaps to 100 mi over nearshore ice. Winter ice roads could be used 
to connect central staging areas with remote sites within the Northwest Planning Area. The concept of roadless 
development does not apply to in-field roads. 


(b) Staging Areas 
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All matenals and equipment needed to develop a new field must be moved, stockpiled, and assembled at remote 
sites in NPR-A where transportation is constrained by seasonal conditions. Consequently, remote staging 

areas will play a vital role in the logistics of exploring for and later developing oil and gas resources in the 
Northwest NPR-A. A staging facility typically consists of gravel pads to hold stockpiles of materials, buildings 
for warehouses and crew quarters, tanks for fuel storage. and an airstrip capable of handling large aircraft (C-130 
Hercules and perhaps 737 jets). ideal staging area locations are on the coastline, where marine transport can 

be used to move heavy matenals and equipment by barges in the summer, open-water season. 


Considering the high costs of constructing a new staging area, it is more practical to reoccupy preexisting sites 
even if some refurbishing is necessary. Map 107shows several possible sites in NPR-A that could be used as 
staging areas for exploration and development in the Northwest NPR-A Planning Area. Camp Lonely. Barrow, 
and Liz-C (in Peard Bay) hve been used as staging areas for past exploration drilling operations in Northwestern 
NPR.-A. Additional sites, including Husky/USGS well sites (Inigok, Umiat), abandoned DEW -Line sites, 

or villages (Barrow, Atqasuk, and Wainwright), could also be utilized as staging areas. The general area of Cape 
Simpson is centrally located within the high-petroleum-potential area of Northwest NPR-A, and as such, it could 
be an ideal site to construct a new coastal staging facility. Oil-related activities have occurred sporadically in the 
Cape Simpson area for nearly a century, the most recent being the Husky/USGS program that ended in the early 
1980's. Most of the high potential area could be reached by relatively short ice roads (less than 25 mi) from Cape 


Simpson. 


it ts likely that the first exploration drilling operations in Northwest NPR-A would be staged out of the Prudhoe 
Bay-Kuparuk area. This industrial complex has all-season airports, permanent road systems, and a marine loading 
dock (West Dock). Materials and equipment would be moved to new staging areas in NPR-A using barges 
(sea-lift trains) in the summer months, vehicles over packed-snow or ice roads in the winter months. and aircraft 


(to ice airstrips). To establish more permanent staging facilities, earth-moving equipment would construct gravel 
pads to hold a construction camp and an all-season airstrip. 


After suitable conditions occur in winter, packed-snow or ice roads would be constructed to move 

materials overland from staging areas to remote drillsites. Large aircraft (C-1 20 Hercules) could also be 

used to move materials and would land on prepared ice airstrips. Many loads are required to move a drilling ng 
and supplies to a remote exploration site. Typically, it could require approximately 100 trips of a C-130 and 50 
to the site by ice roads (winter) or aircraft. Production modules and pipeline construction materials would be 
moved during the final stages of development. Constructing a new staging facility could take 2 to 4 years. 
depending on the size and location of the facility. 


(c) Gravel Requirements 


Much of the initial work for a new project involves the construction of elevated gravel pads to hold wellheads and 
pipelines, production facilities and crew quarters, in-field roads, and possibly an airstnp. The development 

site must be level. stable, and elevated above the wet tundra surface. Because the tundra surface is unstable, 
subject to flooding in summer and ice-jacking forces in winter, pads are designed to be at least 5 ft above the 
tundra surface. 


Gravel 1s che preferred material for pad construction and gravel borrow pits are relatively common east of the 
Colville River. For developments in the NPR-A, however, gravel is scarce. Sand and gravel are more common in 
river drainages. Sand and gravel mining 1s expected to occur during the winter months because extraction is casicr 
when the ground is frozen and it 1s expedient to truck the gravel over ice roads to the construction 

site. Several alternative strategies have been used in past operations, some of which were: (1) reusing gravel from 
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existing gravel pads; (2) defining new borrow sites within the NPR-A, (3) barging gravel to coastal staging areas. 
and (4) processing bedrock. Alternative strategies could include: year-round ice pads, composite pads. or facilities 
supported on pilings. 


For permanent production facilities, pads made entirely of gravel are preferred, although composite pads are a 
proven alternative ( Figure IV -02) (Kachadoorian and Frederick, 1988). Gravel requirements for typical 
“all-gravel” pads rising 5 fi or more above a wet tundra surface are made of approximately 8.000 to 12,000 cubic 
yards (yd?) of gravel per acre of surface footprint. Gravel roads (typically 35 ft wide with a 2: 1 slope) cover 

5 to 7 acres per mi and require 30,000 to 60,000 yd? per mi. Airstrips (typically 150 to 200 ft wide 
and 5,000 to 6,000 ft long) cover 20 to 30 acres and can take 140,000 to 300,000 yd? of gravel. 


fields, with a single production pad and an airstrip, could have a footprint of approximately SO acres. Large fields. 
with multiple pads connected by service roads and a large airstrip, could have footprints of up to 200 acres. 

The average footprint for an Alpine-size field (300 to S00 MMbbI) is assumed to be approximately 100 acres 
(Figure 1V-01), with a gravel requirement of approximately | million yd ° . 


Total gravel requirements for future NPR-A developments are estimated using the assumed amount of 10,000 yd’ 
per acre and an average footprint for a mid-sized field (300 to S00 million barrels [MMbb!]) of 100 acres. For the 
maximum development case under the single-sale scenano, corresponding to oil resources of up to 735 MMbbi (5 
onl and gas fields), gravel requirements could range up to approximately § millon yd’. This estimate assumes that 
the main fields would have a pad size and layout similar to the Alpine field development, and some fields would 
be satellites (single pad without processing facilities) connected to the main field by a gravel road 15 mi long (a 
100-acre total footprint including roads). 


Several types of gravel pads were used previously in NPR-A drilling: these alternate types are shown in Figure 
IV -02. Gravel requirements are reduced significantly in composite pad designs. Material for the lower portion of 
pads (a blended mixture of sand and silt) is common in surficial deposits throughout the NPR-A and could be 
extracted and blended during winter months from borrow areas near the development site. Using composite pad 
designs could reduce the overall gravel requirement to 33 to SO percent compared to all-gravel-pad designs. The 
use of blended, sand-silt mixture for the lower portion of the composite pad would also enhance reclamation 
efforts after abandonment by providing a more natural substrate for revegetation. 


For more distant sites in the Northwest NPR-A Planning Area, gravel could be mined from existing borrow pits 
east of the Colville River and then barged to coastal staging areas and stockpiled for later transport by trucks over 
winter ice roads. Sand and gravel also could be extracted from nver dramages within the Northwest NPR-A 
Planning Area. For new sites, overburden removal and sand/gravel mining could impact areas of 20 to SO acres. 
depending on the thickness of the deposit and amount of maternal extracted Gravel also could be scavenged from 
previous USGS/Husky drill sites scattered throughout the NPR-A (Map |02). The BLM has not studied the 
economic feasibility of gravel transportation in the NPR-A. and i 1s premature to evaluate the possibilities 
without knowing the location or scale of future gravel-use activities. Decisions regarding gravel use would be 
made on a case-by-case basis according to site-specific conditions. 


Gravel sources could be a problem for inland sites in the southern part of the Northwest NPR-A Planning Area. 
Surficial gravel sources are rare outside river corndors, so alternative materials are likely to be considered. 
Bedrock outcrops could be blasted and then crushed and blended with sand to make up suitable construction 
maternal Unconsolidated sand and gravel deposits are available in river systems, but environmental 
considerations could cause restrictions on gravel extraction. The logistics of constructing suitable pads for 
long-term operations would add significantly to the cost of activities in most of Northwest NPR.A 


(d) Develo, »ment and Production Well Drilling 
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Production well drilling is a major activity in the development of a new ficid. The sumber of production wells 
is influenced by characteristics of the reservoir, including thickness, permeability, and lateral complexity. 
Typically, subsurface drainage areas for oi! wells on the North Slope range from 40 to 240 acres, where thicker. 
high-permeabuility reservoirs tend to have wider well-drammage areas. Thinner or more laterally discontinuous 
reservoirs normally require closer well spacing to achieve effective | “age. Honzontal wells with long lateral 
sections in the reservow zone can replace several closer-spaced vertical wells. consequently honzontal 
completions have larger dramage areas. 


Subsurface drammage areas tend to be larger for gas reservoirs. For example, if an oil reservow required a drainage 
spacing of 120 acres, the same reservoir, if filled with gas instead of orl, could require a dramage spacing of 480 
acres. As a result, gas fields have lower numbers of production wells than oil fields. During the life of a typical 
field, well numbers are increased by infill drilling to tap reservow areas not effectively drained at wider well 
spacing. 


Reservow well dramage spacing should not be confused with the surface spacing between wellheads on 
production pads. The spacing between surface wellheads has been reduced from 120 to 160 ft (20 years ago) to 10 
to 20 ft (at present) in North Slope fields. 


In addition to production wells, other development wells are drilled to inject water or gas into the reservow to 
maximize oil recovery. These wells generally are referred to as service (or injection) wells. Service wells are 
proportion of producer to service wells can be different for each oil field, but a typical ratio of producer to service 
wells ranges from 3:1 (25% of wells are service wells) to 1:1 (equal number of producer and service wells). 

Gas fields require a minimal number of service wells, mainly for dniling waste and produced water disposal. 


The number of wellheads that could be contained on a single production pad 1s theoretically unlimited. as the pad 
size can be increased to hold additional wells But from a practical standpoint, the maximum number of wellheads 
per pad 1s controlled by reservow depth and well cost. Conventional wells can reach wider areas in deeper 
reservoirs, so fewer pads (with more wells) are needed to produce deeper reservoirs. In contrast, shallow 
reservoirs usually require more pads with fewer wells per pad. although extended-reach wells could be used to 
drain larger areas in shallow reservoirs. Possible vanations im engineering for field layout 1s site-specific, and 
decisions are driven largely by economics and surface constraints. 


Most production wells deviate from vertical to reach subsurface targets at some distance from the production pad 
(Figure [V-02). By informal definition, conventional wells have lateral departures (or “reach” ) out 

to approximately |S times the vertical depth to the reservom (or a departure ratio of 1.5). Extended-reach drilling 
(ERD) wells have departure ratios or | 5 or greater. 


Extended-reach wells are used to reach distant reservow targets to minimize the number of pads and connecting 
roads or to avord sensitive surface areas. Extended-reach drilling methods are rarely employed for exploration 
wells, because they are far more costly than vertical wells and are more difficult to log and core Record 

setting ERD wells have reached lateral distances of nearly 7 mi with departure ratios of 6.0. However, dniling on 
the North Slope has only achseved a maximum lateral reach of near 20,000 fi and departure ratios 
approaching 2.5. The extended-reach record on the North Slope is currently the Niakwk NK-11 well, which 
achieved a reach of 18,219 ft (3.45 mi) at a departure ratio of 1.94. This ERD well was drilled to tap a reservoir 
several miles offshore. allowing development from an onshore site and eliminating the need for a offshore 


production platform 


Over the past decade, worldwide expenence has progressively increased the technology of drilling extended-reach 
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wells. However, there are physical limstations. including topside ng power (torque). dnlipype strength. downhole 
fmctonal forces (drag). and unstable formations (such as shales and coal beds) whach lumut the capability of 
extended-reach wells. The cost of extended-reach wells 1s considerably higher than conventional wells because of 
greater distances and times spent dniimg. mm addition to frequent problems involving well-bore stability. 


Alternative field designs must consider the cost tradeoffs between fewer pads with higher -cost, extended-reach 
wells as opposed to more pads with less costly conventional wells. In most instances. i 16 more practical and cost 
effective to dnill conventional wells from an optimum site, rather than to dnil ERD wells from a distant site A 


working assumption, based on expenence and expected geologic conditions, 1s that the maximum practical lima 
for drilling ERD wells on the North Slope is 4 mi in reach and 2.5 in departure ratio (whichever comes first). 


Because conventional wells are less costly to drill and complete than extended-reach wells, production pads are 
most efficiently spaced at distances from each other of approximately twice the reservow depth. For example, a 
reservow at 8.000 ft requiring two production pads normally would locate the pads approximately 16,000 ft apart 
(3 mi). Assuming an 8,000-ft reach radius, approximately 4,616 acres (7.2 mi? ) could be drained from each pad. 
If cach well has a subsurface drainage area of 160 acres, and a 1:1 producer to service well ratio, the 

example production pad would hold 29 producer wells and 29 service wells, for a total of 58 wellheads. Infill 
drilling could utilize existing well bores to drill lateral branches (" side-tracks") into untapped reservow areas. The 
use of ERD wells within practical limits (1.5 to 2.5 departure ratios) could increase the subsurface drainage 

area to between 10,385 to 28.848 acres (16.2 to 45.1 mi? ). However, at the same (160 acre) well-drainage 
spacing. the pad would have to hold 65 to 180 production wells. Adding the required service wells (33 to 100% 
more) would lead to an impractical number of wells on a single pad. This simple example illustrates one of the 
many considerations in field layout. 


Assumung that typical production pads would be designed to hold 60 wellheads ( without facilities). they would 
have surface footprints of about 10 acres and could drain a subsurface area 470 tomes larger (or surface footprint 
is 0.002 of the reservow drainage area). 


The tome required to drill and complete a production well largely depends on the dniied (or measured) depth of 
the well. Current North Slope drilling takes approximately 22 days to drill and complete a || 000 ft well (or an 
average of SOO fUday). This equates to 17 wells per ng m a |2-month penod. Safety considerations normally 
restnct operations to one ng drilling on each pad at atime Using the above example-- where 58 wells from each 
pad are needed for initial reservow development --the first round of drilling operations would take 3 4 years to 
complete (see also Table ['V 43). 


Weils in new geologic settings usually take longer to dnil. thereby extending the field development penad. 
Seasonal restnctions on dniling operations would increase the time to develop a field and could adversely affect 


the economic viability of the project by extending the payout penod Other key considerations are the subsurface 
pressure conditions and fluid properties which control the flow dynamics of oil reservows Once production 
begins, reservow flow dynamics must be carefully managed to optimize oil recovery Production shutdowns will 
disrupt the transient pressure conditions with adverse effect on ultimate oil recovery In contrast to ol field flow 
dynamucs. gas fields can be penadically shut on without adverse effects 


(e) Drilling Mud and Rock Cuttings 


Dniling operations for development wells require large amounts of drilling mud and produce large quantities of 
rock cuttings Estimates of drilling wastes given previously for exploration/delineation wells accurately represent 
the volumes for development wells to equivalent depths 





iv.S8 Z 3 4 ENVIRONMENT AL CONSEQUENCES 











Final lmegrated Activity Plan/Eavironmemal bmpact Statement. 20003 





New techmaues have been -stablished during the past decade on the North Slope to efficiently drspose of drilling 
wastes (mud and cuttings) in cxrsting wells The steps leading to subsurface disposal of dmiling mud and rock 
cuttings are shown in Figure [V-03. The goal of current North Slope drilling operations ts zero surface discharge 
of wastes. Drilling wastes injected into shaliow. ngh-permeatilty formations are depicted m Figure [V -04 
Generally, dedicated disposal wells are used for imyection of dniling wastes. although 1 1 possible to myect wastes 
mto shallow annulus porons of production wells while allowing o:l production from deeper zones. 
Recondioning and reuse of up to 80 percent of the dniling mud saves costs for both matenals and disposal. 
Clean sand and gravel processed from well cuttings can be recycled and used for pad and gravel road 
maintenance 


Wastewater, spent fluids, chemicals, drilling solids, and drilling mud may be disposed of in Class | disposal 
wells approved by the EPA or Class I] wells administered by the AOGCC (Alaska Oil and Gas Conservation 
Commission) Solid wastes are normally hauled to approved offsite waste disposal facilities Garbage and other 
putrescible waste can be incinerated or composed Regulations normally do not allow onsite bunal of amy wastes. 


(f) Water Demand 


Water 1s needed for both dniling operations and camp use For the construction phase of the Alpine field 
development, water demand averaged |(00 gallons per day (gal/day) per person (ARCO Alaska, Inc. 1996) With 
350 persons working on the proyect, the potable water requirement would be 35,000 gai/day Drilling water 
demand 1s estemated at 21 000 to 63,000 gal/day The maximum water demand over one long winter season 
(mid-December to mid-May, or 150 days) could range from 8 4 to 14.7 million gal. 


This volume of water 1s more easily visualized by comparison to the drawdown of a small lake Assuming that the 
lake is circ lar and 1/2 mi across, its surface area would be 125 acres. A water demand of |2 million gal equates 
to 48 acre-feet, so the lake would have a drawdown of 3 1/2 in to supply this volume. Recharge of the lake is 
expected from snowmeh and surface runoff in the spring. Equipment called “snow melters” could be used to 
supplement water demands from surface water sources dunng winter months 


Potable water demand would drop after two to four seasons when the major construction phase 1s finished About 
20 to 40 persons would work om the field durng the production phase. and potable water demand would be 
one-tenth of the development phase Likewise, water demand for drilling (well workovers and infill) over the 
20-year production life of the field will be less than the volume needed for the main development phase (20,000 


gal/day compared to 80,000 gal/day) 


(5) Production 


(a) Production Facilities 


A central production facility (CPF) serves as the operational center for long-term activities in onl and gas fields In 
addition to onl production equipment. the CPF typically includes living quarters and offices, mammtenance shops. 
storage tanks for fuel and water, power generators. wasie treatment units, and a communications center For 
many North Slape projects, most components of the CPF are constructed as transportable modules im other 
lacations. perhaps outside Alaska and then moved to the ute over winter ice roads and assembled All burkdings 
are supported on pilings to accommadate ground settling or frost heaveng on the gravel pad An airstrip usuaily 1s 
located near the CPF to allow transport of supphes and personne! to the field site 
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Onl produces squapment inchudes 


separators (oul, gas. and water are produced m the raw shurry from each well). 
gas condoning (water and natural gas liquids are separated from produced gas). 
well flow monmtonng and control systems. 


Onl from production wells 1s filtered (to remove sand) and processed (removing water and gas) before being piped 
through a sales meter and into the sales-onl pupeline system Gas 1 processed (to remove hquids). pressurized 
(compressed), and remyected into the reservow through service wells Likewrse, water ts processed (chemically 
treated) and then remyected into the reservow for pressure maintenance Pressure maimtenance increases onl 
recovery and normally cccurs over most of the production life of the field. 


Individual well-production rates vary greatly depending on the characteristics of the reservow and could range 
from 100 to 10,000 barrels per day (bbV/day) Generally, the highest rates occur in the first | to 2 two years of 
praduction and then decline over time 


When the production rate for a well drops to approxmately half of the peak rate, an operation known as a 
“workover” 1s conducted to umprove well productivity These operations are designed to correct a vanety of well 
problems (¢ g . corrosion, plugged screens) and problems in the reservour itself (¢ g . migration of fines, mineral 
precipitation) Workover operations typically occur at intervals of 3-5 years More severe downhole problems 
could require reservow stimulation by pressure fracturing or acidizeng methods 


Well workovers on the North Slope often involve dniling laterally (or “ sedetracking”) out of an existing well 
bore to a new bottom-hole location Cored tubing ngs now are commonly used to drill well sidetracks Conled 
tubing mgs are smaller. more motile. and less costly to operate than standard drilling ngs Corled tubing also 1s 


more flexible, allowing tight steering of drill bits to reach small reservow compartments Drilling multuple 
laterals imto a reservoer increases the total production rate at the wellhead 


Because production well dniling and completion are spread over several years (3 to 6 years for a typical field, 
see Table 1V 03). the production profile for the field 1s broader than for amy individual well Production usually 
begins when a certain proportion of the wells 1s completed. and the production profile would then “ramp up" to 
peak production when most wells would be flowing Typical ramp-up periods vary from 2 to § years, with 


plateaus at peak rate lasting } to 8 years Declining production profiles could last another decade or more, with 
final shut-in when operating costs orc bygher than income from production 


(c) Waterflooding 


Waterfloading 1s an umportant production practice that can ugnificantly mncrease onl recovery Injecting water mmto 
selected areas of a reservou 1s designed to manage subsurface pressure and push oil toward the production wells 
To mamtam reservow pressure. the volume of onl withdrawn from the reservow must be replaced with an 
equivalent volume of water For example. a field with a daly praduction rate of $0,000 bbl of on! would re guire 
approtimately 2 | milhon gai/day of water (1 bbl = 4) gal) for balanced waterflonding. given that volumetric 
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allowances must be made for the fluids under subsurface conditions For this example production rate. a full-field 
waterfload program would require approumately 760 milhon gallons (2.352 acre-feet) each year 


To meet water demands for waterflooding programs. a vanety of water sources 1s comsdered Potential sources 
could inchuce surface water badies (ocean or deep lakes) as well as subsurface aquifers. Restrictions could be 
placed on withdrawals from surfsce water sources that are vital to fish and waterfow! Dnilling water wells into 
aquifers below the permafrost layer (up to | S00 fit thick) ¢s costly tf surface water sources are available Fresh 
water must be treated so that 1s chemically compatible with the formation water im the reservow to avord 
damage to the reservow pore system 


When surface water sources are madequate to meet the demands of a waterfload program. seawater 1s often used 
Seawater 1s semalar chemically to the formation bones present im most petroleum reservoirs and the supply of 
seawater 1s virtually unlimited A waterfload system might include a seawater wntake and treatment plant located 
on the coasi and an insulated pypelune from the plant to the on! field Waterflood programs are often used from the 
startup of production for most North Slope oil fields As production continues the volume of formation water 
recovered with the os! ( water cut) mcreases Al some pout. unyection water demands can often be met by 
produced formation water, and a seawater waterflood system can be phased out. The sez water capacity from the 
treatment plant 1s then available for use mn a waterflood program for another field 


New onl fields mm the northern part of the NPR-A could use treated seawater for waterflooding programs Insulated 
seawater pupelines could be laid on the same vertical support members (VSM) that hold sales-onl and service 
pipelines For remote areas, seawater intake and treatment plants could be fabncated on barges and moved into 
temporary locations along the coast Because waterflooding greatly umproves recovery efficiency, the economics 
of fields discovered near the coasthne would be umproved However, the value of increased onl recovery would be 
balanced against the increased costs of seawater treatment faciliies and overland seawater papelines Remote 
fields could require expensive heat generators and pump stations along the pipeline to deliver treated seawater 
during the severely cold North Slope winter Small or remote fields far from the coast may not be able to justify 
the costs of seawater waterflood programs 


Al some pornt mm the life cycle of every field. the revenue from production 1s no longer enough to cover the 
expenses of operanon This economic condition nearly always accurs before all of the potentially recoverable oi! 
1s recovered from the reservow Factors leading to the decision to abandon a field may differ for each field, but 
declining production rates and onl/gas prices are usually the two key comsderations 


Abandonment operations typically include removing all equipment. plugging all wells. restormng the site. and 
conducting final environmental studies Abandonment operations can take place over several years. 


and revegetation and environmental monstonng studies could last even longer A sernes of permitting mepection. 
and approvals from many reguiatory agencies will accompany field abandonment 


(6) Transportation 


(a) Regional Oil Transportation 


A regronal ol transportation system for the North Slope onl fields was established mn 1977 upon completion of the 
Trams- Alaska Pipelome System (TAPS) Onl 1s traneponed sore 800 mm south through a 48 ech pepeline and | | 
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pump stations (6 are still active) to the ice-free port of Valdez, Alaska. From the storage tanks ard marine loading 
terminal at Valdez, oil is loaded on tankers and transported to U_S. refineries. 


TAPS is vital to current and future North Slope oil development. The maximum daily throughput design capacity 
of TAPS is slightly over 2.0 MMbbi/day (achieved in 1988). Currently, TAPS throughput is approximately 1.0 
MMbbi/day. The minimum throughput for a viable TAPS operation has been widely debated by government and 
industry. A common perception is that a minimum throughput rate between 200,000 and 400,000 bbi/day 
represents mechanical and economic limits to operation. When TAPS will reach this minimum throughput rate is 
uncertain because of the possibility of new oil discoveries on the North Slope. However, based on the declining 
production trends of existing North Slope fields the operational limits of TAPS could be reached within the next 


15 years. 


The oil industry is very aware of the TAPS throughput issuc, and aggressive efforts are underway by the North 
Slope producers to slow the production decline. These efforts include exploration for new fields, using innovative 
methods to develop satellite fields, and increasing the oil recovery efficiency from older fields. Renewed industry 
interest in the NPR-.A is an important part of the strategy to help maintain the TAPS throughput above acceptable 
limits. Without this vital transportation system, continued oil production from the North Slope is unlikely. 
Consequently, all development scenarios assume that TAPS will continue to carry North Slope oil prody.-' sx: for 
decades to come. 


(b) North Slope Pipelines 


The crntral area of the North Slope (State of Alaska lands) contains numerous oil fields connected by a complex 
pipeline gathering system to the TAPS Pump Statien #1. Major new oil development projects in the NPR-A are 
likely to connect to the pipelines in the Kuparuk River Unit (KRU). The 24-inch KRU pipeline has a throughput 
capacity of approximately 350,000 bbi/day and currently is transporting 325,000 bbi/day. As the large fields 
(Kuparuk River, Milne Point, Alpine) feeding the KRU pipeline decline, excess pipeline capacity could be filled 
by new fields. The current KRU pipeline tariff of $0.21/b1 is more affordable than multi-million dollar costs 
for new pipeline construction across State lands to TAPS. 


For the economic portion of this analysis. it ts assumed that the sales-oil pipeline from the Alpine field will not be 
utilized by new oil development projects in Northwest NPR-A. The 14-inch Alpine pipeline was designed to carry 
approximately 100,000 bbi/day and could be operating at capacity in the foreseeable future. Satellite fields near 
Alpine could come on line in the future and would fill any extra capacity in this line as the main Alpine field 
declines. New fields in Northeast NPR-A could also feed into this line as capacity is available. It is more likely 
that fields closer to Alpine will be developed before fields in more remote areas (Northwest NPR-A), and nearby 
fields would be first to claim any available capacity in the Alpine line. Secondly. the first development projects in 
Northwest NPR-A will have to be very large (combined size perhaps equal to Alpine) to be economic, so 
production rates through a new overland pipeline would overwhelm the capacity of the present Alpine pipeline. 


(c) Future NPR-A Pipelines 


The locations of new pipelines that could be constructed in NPR-A depend on the location of commercial-sized 
discoveries. Today, there is no reliable way of predicting where or when new commercial fields will be 
discovered and developed. Fields weveloped first would have to establish the first pipeline corridors connecting 
new NPR-A fields to existing infrastructure east of the Colville River. Fields developed later would attempt to use 
the existing pipelines if excess capacity were available. It is likely that commercial-sized fields discovered by 
different companies would lead to an agreement for a common-carner pipeline to transport oil from NPR-A to 
TAPS. The size and length of future pipelines in NPR-A would depend on the location of new discoveries and 
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restnctions on potentr*! pipeline corndors. in-field pipelines (flow lines) carry multiphase slurries (oil, gas, water) 
from wellhead manifolds to central processing plants. Return lines would carry gas or water back to injection 
wells on production pads. In-field flow lines are relatively smeil in diameter (4 to 10 inches). Somewhat larger 
sales-oil pipelines (12 to 16 inches) would carry metered sales-quality oil from individual fields to a mainline (16 
to 20 inches). This main pipeline would then carry oil from several producing fields to the KRU pipeline (24 
inches) for transport to TAPS (48 inches). 


The geologic play potential was used to guide development of hypothetical pipeline routes for the scenario (Map 
108). No implication regarding exact field location is intended. It is reasonable to expect pipelines to follow the 
shortest route to TAPS. Oil and gas development in the northern high-potential area along the Beaufort coast 
would have pipelines that run west-to-ceast, south of Teshekpuk Lake, and cross the Colville River near Nuiqsut. 
Oil lines would be installed above ground (because they are hot) and gas pipelines would be buried (because cold 
conditions are preferred) along the same pipeline nght-of-way (ROW). If discoveries were to be made in the 
southern part of the Planning Area, the oil pipeline ROW would run west-to-cast, crossing the Colville River at 
Umiat and then connecting to TAPS at Pump Station 2 (not currently active). A main gas pipeline route from the 
southern area would likely run through Inigok (former Husky/USGS drill site), crossing the Colville River near 
Nuiqsut before continuing to a new gas processing facility at Prudhoe Bay. 


(d) Pipeline Construction 


Pipeline construction techs <jues have evolved over decades of experience in the arctic environmeni on the North 
Slope. The following assumptions cover general engineering concepts for pipeline design and construction that 
could be adopted for future NPR-A projects. 


* Pipeline crossings over large rivers, such as the Colville River, could use the horizontal directional drilling 
techniques used by the Alpine Field project. 

* Relatively wide. shallow rivers could be crossed by trenching and burying insulated pipelines in the riverbed. 
These crossings would be constructed in winter at locations selected to minimize disturbance to 
overwintering fish habitat. 

* Narrow streams could be crossed by elevated pipelines on suspension spans. 

* Pipeline alignments will be routed to avoid crossing lakes. 


* The new mainline route might require one pump station, depending on distances, pipeline diameters, and 
production rates. A pump station footprint can cover from 10 to 60 acres depending on transportation 
logistics (¢.g.. an associated airstrip would require more area), fuel storage requirements, and scale of 
operation designed for pipeline throughput. For this analysis, a pump station is assumed to occupy a gravel 
pad covering about 20 acres. 

* Future pipeline routes and instailation designs will depend on site-specific conditions evaluated by 
engineering studies. 


Pipeline routes are normally laid out in straight-line segments (known as alignments) and oil pipelines are 
installed above ground on vertical support members (VSM) (Figure 1V-05). This installation method is preferred 
for oil pipelines on the North Slope for the following reasons. 


* Oj! flows more easily and efficiently if the oil remains warm. 

* Elevated pipelines are easier to insulate; construction time is less 

* There is less disruption to the land during installation. 

* Elevated pipelines are easier to monitor and repair. 

* The VSM system provides more flexibility for later modifications (add new pipelines). 





ENVIRONMENTAL CONSEQUENCES a 3 ] V4 








Northwest Nationa! Petroleum Reserve - Alaska 





The VSh1's generally are spaced 55 to 70 ft apart and are installed with minimum bottom-of-pipe clearance 
heights of 5 ft above the ground to minimize disturbance to caribou herd movements. Pipeline clearance can be 
h'gher (up to 20 ft) over topographic lows (stream valleys) because engineering requires a nearly level pipeline 
route. VSM's might cross smali, shallow lakes, whereas the pipeline would go around large or deep lakes with 
some setback. 


In contrast to elevated, warm oil pipelines, trenching and burial are preferred for gas pipelines. Because heat 
causes gas expansion, chilled pipelines provide a more efficient means to transport gas, with the added advaiitage 
that natural gas liquids can be carried in the gas stream. High-pressure, chilled gas pipelines represent a new 
technology that significantly improves the economics of natural gas transportation. Trenching operations would 
occur in winter and disturb a surface area 15 ft in width or less along the buried pipeline route. Because they are 
buried, high-pressure gas lines are more costly to install and operate, they would most likely be used only on long 
overland segments. The shorter gas pipelines that connect satellite fields would be carried on the same VSM's as 


Commercial oil discoveries would most likely occur in the northern coastal plain and would be connected to 
TAPS following the general oil pipeline corridor shown in Map 108. For the purposes of this analysis, it is 
assumed that natural gas would not be commercially produced as a rm. wult of oil development after the first lease 
sale in Northwest NPR-A. Eventually, when oil production nears depletion, natural gas may be produced through 
existing oil field facilities, and a trenched gas line could follow the same pipeline corndor. Approximate trenching 
and surface disturbance distances for such a pipeline would be 70 mi on State lands, 100 mi in Northeast NPR-A, 
and 25 mi in Northwest NPR-A--just under 200 mi. Gas development is more likely to result from the second (or 
later) lease sales in the southern foothills area where large. standalone gas fields might be present. It is assumed 
that this trenched gas pipeline corndor would run diagonally across the Northwest and Northeast NPR-A Planning 
Areas to connect to a future gas hub in the Prudhoe Bay unit (Map 108). Trenching and surface disturbance 
distances would be approximately the same as for the more northerly route described above. 


(e) “Roadiess” Development 


One stipulation for leases in Northeast NPR-A_ ithat future projects canot be connected to a permanent 

road system extending outside of NPR-A. Despite the term “roadless,” most fields are connected by temporary 
winter roads to transport heavy equipment and supplies. These seasonal roads could be packed-snow roads or ice 
roads (or both) and are typically used for up to 6 months each winter (December-May ). In addition to ice roads, 
remote fields are likely to have alternate transportation systems. such as marine barging and/or airstrips. Short 
gravel roads (in-field roads) usually connect production pads and facilities within individual fields, and could 
perhaps connect to satellite fields that would share the main infrastructure. 


“Roadless” development is a recent (decade or so) North Slope strategy prempted by both economic and 
environmental reasons. Where there is limited availability of road construction materials (gravel and sand), or 
cost constraints, temporary winter roads have been used successfully. Smaller fields may not be able to support 
the high cost of long, permanent roads, and so they rely on winter roads to move supplies and equipment. New 
fields on the North Slope (Badami, Alpine. and Point Thompson) have adopted a “roadless" development 
strategy, and similar-sized fields in the NPR-A may not require the same level of access as the multibillion-barrel 
fields (such as Prudhoe Bay and Kuparuk) developed decades ago. 


From a safety standpoint, permanent roads allow direct monitoring of pipelines and more rapid response time ° 
should repairs be necessary. Roadless development would not preclude access for pipeline inspection or 

maintenance; rather, the mode of transportation would change with the seasons. Over the winter months, visual 

inspections could be conducted via packed-snow or ice roads, by snowmobiles, and by aircraft. In .ammer 

months, visual inspections would be conducted almost exclusively using aircraft. Response to the need for 
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pipeline repairs likely would use the same forms of transportation. It ts possible that hovercraft could be used in 

some areas for emergency repair work, particularly during periods when the tundra is wet (as opposed to frozen). 

Should an emergency pipeline repair be necessary, an on-site Coordinator would consider the tradeoffs for various 
wee hati 


Pipeline flow monitoring on the North Slope is now done largely using remote instrumentation. Numerous 
monitoring and safety systems are instalied to provide redundancy in these automated electrical and 
mechanical systems. For example, mechanical shutoff viives are being replaced by vertical expansion loops to 
provide a more failsafe method of controlling pipeline pressures and leaks. 


The use of ice roads does have limitations. Construction of ice roads cannot begin until temperatures are cold 
enough and tundra conditions (snow cover and frost depth) will support heavy equipment. Construction of ice 
roads is a time-consuming process as the route must be surveyed. permits for water use obtained, and the ice 
built up layer by layer. The average rate of ice-road construction 1s approximately | mile per day under optimum 
conditions. The time taken to construct the road to the drill site reduces the time available for winter drilling 
activities. A practical limit for ice roads is SO miles over land and up to 100 miles on near-shore ice. For 
production activities, an ice road would need to be constructed each year and alternate access would have to be 
established to support operations during the summer. 


(7) Development Scenarios 


(a) Resource Potentia! and Related Activities 


A sequence of activities ts associated with petroleum development, beginning with tract leasing and exploration 
drilling, and ending decades later with the abandonment of depleted fields and site remediation. A general 
timeframe for exploration, development, and production activities in northern Alaska is given as Table [V-02. For 
environmental impact analysis, it is assumed that the scope of activities and associated impacts are correlated 

to the economic resource potential that is available to industry. In practical terms, industry interest in leasing and 
ex plonng for new oil and gas reserves is driven largely by profit motives, and each company may view the 
geolog . or economic opportunities of a particular area differently. Industry opinions can change quickly with 
new geologic data or economic conditions, and activities can be negatively affected by regulatory hurdles. The 
total volume of oil and gas recoverable from an area cannot be defined accurately until all of the 
commercial-sized fields are discovered and produced to depletion. Leasing is just the first step in the sequence of 
activities. There is no guarantee that later activities will occur 


As previously discussed in Section IIL.A.1.a and Appendix 7, the petroleum resource potential is evaluated using 
two assessment models. The conventionally recoverable (or “geologic” ) resources represent pooled oil and gas 
recoverable by current technology without regard to engineering or economic constraints. The conventionally 
recoverable estimates provide an optimistic view of an area's hydrocarbon endowment, but they do not reflect the 
realities of commercial operations. Engineering. economic, and environmental factors will determine the 
commercial viability of oil and gas discoveries. When these factors are considered, the number of undiscovered 
pools capable of supporting commercial production is significantly lower than the total endowment expressed by 
the geologic assessment. It ts more accurate to base environmental impact analyses on economically recoverable 
petroleum estimates because they better represent the commercial potential 


A resource assessment including the Northeast and Northwest NPR-A Planning Areas was conducted by MMS 
and BLM in early 2002. The methodology and results of this assessment are discussed in Section IILA.|.a and in 
Appendix 7. The resource potential for the combined assessment areas were then divided into estimates for the 
individual areas (Table App7-02). The petroleum resource estimates for the Northwest NPR-A Planning Area 
were then used as a basis for the development scenarios analyzed in this LAP/EIS. Petroleum res~urce estimates 
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for the Northeast Planning Area are generally discussed in the cumulative case. but detailed information ts not 
supphed. 


Because the location of future commercial-size pools is impossible to predict, one method to define the potential 
in smaller areas is to proportion the resources areally on a play-by-play basis. This method implies 

that commerciai-size pools are uniformly distributed throughout the play area, which they are not. It 1s more 
likely that large pools would occupy only a few percnt of the total play area and contain most of the 
economically recoverable resources. However, at the present time no one can precisely locate these commercial 
pools, so a general allocation model is reasonable. The resource allocations for each play analyzed in the 
economic assessment is summarized in Table App7-02. 


The results of the economic assessment are described by a range in potentially recoverable volumes correlated to 
both probability of occurrence and average real commodity price. To simplify the analysis, only volumes 
associated with the mean, or expected, case (risked average of the distribution) are reported. Mean values can be 
combined in a straightforward manner, whereas other probabilities cannot. The economically recoverable 
volumes at the mean are further bracketed by price levels corresponding to $18 to $30 per bbi for oil and $2.56 to 
$4.27 per Mcf for gas in 2002 dollars. These prices are thought to represent average future market conditions. 


Several conclusions are apparent from the economic analysis: 


1. The Northwest NPR-A Planning Area has a much lower economic resource potential on a per-acre basis than 
the adjacent Northeast NPR-A Planning Area. The Northwest Planning Area is over twice as large (9.8 million 
acres compared to 4.6 million acres in the Northeast Planning Area). but it has estimated economic resources 

of less than half of the combined assessment area (more precisely, 31 percent of total oil and 46 percent of total 
gas). This is largely related to the remoteness of the Northwest Planning Area and proportionally higher operation 
costs. 


2. The $18 per barre! price level does not support economically viable development for new standalonz oil fields 
in the Northwest Planning Area. Considering that historical price levels have averaged below $18 pev barrel (in 
constant dollars) over most of the 20th century, this means that any development project could be marginal as an 
investment opportunity. It is Likely that industry will use conservative prices in their economic evaluations and not 
the price spikes above $20 per barrel seen recently. If this conclusion ts truc, future operations are more likely to 
involve only exploration activities (leasing, seismic surveys. and a few wells) rather than extensive field 
development, such as the Prudhoe-Kuparuk complex. 


3. Within the price brackets most of the economic resource potential is contained in only a few geologic plays. 

The Beaufortian play (Play 8) contains 60 percent of the total economic oil resources and 36 percent of the total 
economic gas resources in the Northwest NPR-A. Two other plays in the southern part of the area (Brookian 
foldbelt, Play 14 and Fortress Mountain, Play 23) together contain 53 percent of the total economic gas resources 
in the Northwest NPR-A Planning Area. As most analysts agree on these bigh-potential plays. it is likely that future 
exploration will be focused on the recognized high potential area. Regulatory restrictions affecting operations in 
the high-potential area could undermine industry interest and reduce the likelihood that commercial fields will be 
discovered, developed. and produced. 


(b) General Scenarios 


As previously discussed, possible environmental impacts associated with future oil and gas activities 
are correlated to the economic petroleum estimates. That is, higher levels of development are likely to be 
associated with higher levels of impacts. However, there 1s no way to accurately predict when or how much of the 
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theoretical (undiscovered) potential will actually be converted to future production. For a reference point. 
we assume that if the entire area is open to unrestncted exploration and development, all of the economic 
potential would eventually be converted to producing reserves. This may be an overly generous assumption. 
Industry groups could easily lose interest in exploration after a number of costly wells and sub-economic 
discoveries. However, using the full economic potential to scale impacts provides a conservative (worst-case) 
view of possible environmental disturbances. 


The environmental analysts contained in this LAP/EIS is based on hypothetical development scenarios tied to 
estimates of undiscovered resources. There are many uncertainties regarding future events. It is acknowledged 
that other scenarios are possible. Given that environmental analysis and decisions regarding leasing must happen 
now, future activity estimates have been based on the available data and current trends. It is not reasonable to 
offer dozens of other speculative scenanos. The scenarios adopted for this LAP/EIS provide a common basis for 
environmental analysis within a broad spectrum of scientific disciplines. 


The exploration-only scenario assumes that long-term oil prices average less than $18/bbI and that a new gas 
transportation system is not constructed from the North Slope to southern markets. It is also possible that 
limited exploration efforts will fail to identify commercial-size pools. At low oil prices, it would be difficult to 
design a profitable project in this remote, high-cost area. Under low-price conditions, industry could buy leases 
and drill exploration wells at a modest pace. Winter seismic surveys would probably concentrate on the 
high-potential area for 3-D survey work. Exploration drilling might be limited to prospects with good access 
logistics (near the coast or an all-season airstrip). If the exploration results in discoveries, it is likely that 
commercial development would be postponed in anticipation of higher oi! prices or new technologies. 


The development scenario includes economic conditions where average oil prices remain between $1 8/bb! 

and $30/bbi (2002S). Since 1990, North Slope crude oil has bounced between $14/bbI and $30/bbi 

(averaging $22.77/bbi in 2003). while the OPEC cartel has attempted to maintain oil prices in the $22/bb! to 
$28/bb1 price range. It is not realistic to assume that long-term prices will average $30/bb! in real dollar 

terms. However, it is conceivable that future technologies will decrease oil/gas finding and recovery costs and 
mncrease the fraction of resources that can be economically recovered. Although the direct effects of future 
technologies cannot be addressed at this time. the higher oil pnce level ($30/bb1) can be viewed as a surrogate for 
higher recoveries aided by technology. 


Two sets of development scenarios are discussed here. The first set includes estimated activities occurring as a 
result of the first lease sale n Northwest NPR-A. now scheduled for mid-2004. Although it is veferred to as the 
“first-sale” scenario in the present [AP/EIS, it will be the seventh lease sale in NPR-A. All tracts leased in four 
previous sales (1982-1984) have been relinquished. Two lease sales (1999 and 2002) were held in the Northeast 
NPR.-A. A relatively large proportion (50%) of the petroleum activities and production is expected to occur as a 
result of the first sale, with progressively lower levels of activities resulting from each later sale 


A second set of scenarios includes the total activities associated with all lease sales envisioned for the Northwest 
Planning Area. This is referred to as the “multiple-sale” scenario. For the development scenario, it is 
optimistically assumed that all of the undiscovered economic resources would be discovered and developed if 
many lease sales are held and industry actively explores the area 


A hypothetical activity schedule for the first commercial development in the Northwest NPR-A ts represented in 
Table TV -02. It ts assumed that initial development would involve only oil recovery, as gas recovery would be 
postponed until a gas transportation system is built from the Prudhoe Bay area. It 1s also assumed that gas 
handling would not bottleneck oi! production and that the gas would be remyected to increase oil recovery. In a 
normal sequence of events. the largest pools are usually — covered and developed first. Later fields would 
attempt to share this existing infrastructure to lower oo ““he first field would “anchor” development in a remote 
area by providing the necessary processing and transportation facilities, including a long. overland pipeline 
connecting to TAPS. This would allow the economic development of a number of surrounding. small “saicllite” 
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fields. For this analysis, an Alpine-size field is used as an example of the first oil development in Northwest 
NPR.-A. Later satellite fields could be tied to the main field if they are located within 20 mi. However, no attempt 
is made to estimate the timing of later satellite developments tied to the first large field. A schedule for future gas 
production is not included because it is difficult to predict when mayor gas sales will occur from the North Slope 
(pending construction of a new gas transportation system). 


(c) Differences in Activity Levels for Leasing Alternatives 


Four alternatives were analyzed in the draft Northwest NPR-A IAP/EIS, each with a different regulatory strategy 
future petroleum activities. The Preferred Alternative (described below) was developed from the analysis of these 
four alternatives, review of public comments on the draft [AP/EIS, and additional! discussions with affected 
stakeholder groups. 


Regulatory strategies take two forms. One strategy (referred to as “prescriptive measures”) places areas off-limits 
to leasing or occupancy by surface facilities. The other strategy involves “performance-based” goals that could 
vary according to site-specific conditions. The measures incorporated in the alternatives are stipulations, which 
would be applied to the lease and leaseholder activities, and required operating procedures (ROP’s), which would 
be applied to all permitted activities in the Planning Area. 


Regardless of the terminology used, all regulatory restrictions add some cost to commercial operations. Area 
closures or seasonal restrictions would reduce exploration opportunities and thereby decrease the likelihood that 

new fields would be discovered. The economic burdens related to regulations can be grouped into a general form 
called the “cost of mitigation.” Individual components of the cost of mitigation cannot be defined exactly because 
they are site-specific, but the effects are additive for the components affecting a particular site. Cost of mitigation 
components could include: dclays in permit approvals, modifications to projects, required biological or cultural 
studies, relocation of facilitie from optimal sites, and lower oil/gas recoveries because of technology limitations 
or costs. In all cases, uncertaity tes surrounding mitigation cost would adversely affect industry interest and 
investment decisions regardins, development. 


Although the cost of mitigation caanot be precisely determined at present (because the locations of new fields are 
unknow:,). for purposes of environmental analysis it 1s assumed that the stipulations and ROP’s would be enforced 
as written and exceptions (if granted) would provide comparable levels of protection. 


The management objective for NPR-A is to protect surface resources from unnecessary disturbance while 
alcwing Opportunities for successful oil and gas operations. However, both industry and government are aware 
that all petroleum prospects in this remote area are marginally economic. The MMS/BLM resource assessment 
concluded that fields in Northwest NPR-A area are uneconomic at oi! prices below $1 8/bbi (a price which 
represents an historical average). At this price level no activities--other than minimal leas'~g and rare exploration 
drilling--are expected to occur. Although the environmental analysis 1s made on extensive development activities 
projected from a higher price ($30/bbI), it is unrealistic to assume that companies would base their investment 
strategies on this anomalously high price level. The economics of petroleum development in Northwest NPR-A is 
therefore very sensitive to added costs or uncertainties associated with regulatory restnctions 


The No Action Alternative reflects current BLM management of the Northwest NPR-A Planning Area and does 
not provide for oil and gas leasing. Since no oil and gas leases would be offered, there would be no petroleum 
development or production. Under this alternative, there are two options with regard to seismic activity: one 
option would permit winter seismic surveys and the other option would prohibit such surveys. Under this 
alternative, summer acrial surveys and geologic field investigations would be permitted. It is reasonable to expect 
very low levels of petroleum activities without a firm schedule for leasing 
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Alternative A would make all lands and submerged areas administered by BLM in the Northwest NPR-A 
Planning Arca available for oi! and gas leasing. exploration, and possible development. Under this alternative, no 
Special Areas, Wilderness Study Areas, or Wild and Scenic Rivers would be proposed. While all areas would be 
offered for leasing. petroleum-related activities would be conducted under comprehensive stipulations and ROP’s 
(see Sec. 1L.C.6). The economic impact of the regulatory measures could range from negligible to significant, 
depending on site-specific conditions. Qualitative analysis of the overall cost of mitigation indicates that up to 30 
percent of future commercial development opportunities could be lost as a result of regulatory restrictions and 
mitigation measures. Of this 30 percent “lost oppurtunity” estimate, 20 percent is attributed to the restrictive 
regulations in the adjacent Northeas Planning Area (through which most of the support for Northwest NPR-A 
operations must pass). The other 10 percent is attributed to unavordabk conflicts and project delays associated 


Alternative B would offer 96 percent of Northwest NPR-A area for leasing. The proposed Kasegaluk Lagoon 
Special Area would not be offered for leasing, and no permanent facilities would be allowed in other lagoon and 
most nearshore areas. Stipulations and ROP’s provide protective measures that include provisions for conflict 
resolution with subsistence groups, setbacks from large water bodies (nvers, lakes, and ocean), and seasonal 
restrictions on activities to protect biological resources and subsistence activities (see Sec. 11.C.6). The economic 
impact of the regulatory restrictions could range from negligible to significant depending on site-specific 
conditions. Qualitative analysis of the overall cost of mitigation indicates that up to 40 percent of future 
commercial development opportunities could be lost as a result of regulatory restnctions and mitigation measures. 
Of this 40 percent “lost opportunity” estimate, 20 percent is attributed to the restrictive regulations in the adjacent 
Northeast Planning Area. Another |0 percent is attributed to unavoidable conflicts and project delays associated 
with subsistence activities and biologically sensitive areas, and the remaining 10 percent 1s attributed to technical 
limstations and economic burdens in the no-surface-occupancy areas (many of which are in the high-oil-potential 
area along the Beaufort Sea coastline). 


Alternative C would make 47 percent of the BLM-admunistered lands in the Northwest Planning Area available 
for oil and gas leasing. but only 2 percent of the recognized high-petroleum-potential areas would be open. 
Elimenating areas of high oil potential would have a chilling effect on industry interes: and negatively affect 
future development possibilities. Very restrictive mitigation measures (similar to the current regulations in the 
Northeast Planning Area) for the areas remaming open for leasing are likely to preclude effective commercial 
operations. Given the relatively low hydrocarbon potential of the areas remamuing open for leasing. coupled with 
the regulatory restrictions, Alternative C 1s essentially equivalent to the No Action Alternative 


The Preferred Alternative attempts to achieve a balance hetween protection of the environment and subsistence 
traditions while providing opportunities for successful onl and gas operations. Of the BLM-administered land, 96 
percent is offered for leasing. including all of the recognized high-oil and -gas-poteatial areas. Leasing would be 
deferred for 10 years in the western part of the Planning Area ( low oil and gas-potential). The proposed 
Kaseguluk Lagoon Special Area (low oil and gas potential) would not be made available for leasing or petroleum 
exploration. In many ways the Preferred Alternative is similar to Alternative B (discussed above). Leases would 
be offered in Dease Inlet and nearshore lagoon areas, and the no-surface-occupancy restriction would be replo.cu 
by strict regulations and consultation requirements prior to the approval of permanent facilities (see Sec. 11.C.6) 
Setback restnctions would provide no-development buffers along major rivers, deep lakes, and most shorelines. 
Extensive consultation steps would be required before approval of most activities, which could delay project 

app »vals. Qualitative analysis of the overall “cost of mitigation” indicates that up to 40 percent of future 
development opportunities could be lost as a result of regulatory restnctions and mitigation measures. Of the 40 
percent “lost opportunity” estimate, 20 percent is attributed to the restrictive regulations in the adjacent Northeast 
Planning Area. Unavoidable conflicts between proposed operations and subsistence account for a 10 percent 
reduction. The remaining 10 percent of “lost opportunity” is attributed to technical feasibility issues, project 
modifications, and long delays associated with required biological studies and consultations with natural resource 


agencies 
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(d) First Sale Scenarios 


The estimated petroleum potential and number of fields associated with the first sale under cach leasing alternative 
are summarized in Table IV-04. The projected activity levels. infrastructure components, and estimated peak 
production for the first sale under cach alternative are sun marized in Table ['V-0S. There are no development 
activities estimated at the low-price level ($1 8/bbi of oil and $2.56/Mcf of gas) for any of the alternatives because 
im the economic model. low pnces did not support viable commercial development in the Nu awest NPR-A 
Planning Area. Even under the high-price ($30/bbi of oil and $4.27/Mcf of gas) scenario, Alternative C's area 
closures and restrictive measures is very likely to preclude viable commercial development. If a sale 1s held under 
Alternative C. st 1s possible that leases will be purchased and some exploration could target gas prospects im the 
southern part of the area. A number of fields are proyected to be discovered and developed under Alternatives A 
and B at the high-price level. Although it is impossible to predict the specific locations and characteristics of 
future commercial discoveries, oil development is likely to occur first in the Beaufortian play (Map 102) in the 
northern part of the Northwest NPR-A. Later gas development could drive exploration and development efforts in 
the southern part of the area from the gas-rich plays present there (Map 103 and Map 104). 


These activity estimates are based on the assumptions listed below. 


* Industry will actively purchase leases and drill exploration wells in Northwest NPR-A, and this activity will 
lead to the discovery of commercial-sized oil and gas pools. 

¢ There will be no long-lasting legal or regulatory impediments to exploration or development. 

¢ Future oi! production from the NPR-A will use TAPS to transport oil to outside markets. 

* Development and production of natural gas will not occur until a gas-transportation system is constructed 
from the Prudhoe Bay area to outside markets. 


(e) Multiple Sales Scenario 


The basic assumption for the multiple-sale scenai*: _. chat the total economic resource potential in the Planning 
Area could be discovered and developed if industry is given the opportunity. However, based on past expenence 
it ts unlikely that industry will provide the funding required to discover and develop all of the resows. «ina 
frontier province. However, for purposes of environmental analysis, such a conservative assumption makes it 
possible to evaluate worst-case impacts. 


As a rough estimate of exploration costs, histoncal evidence shows that “finding costs” (including all wells and 
seismic surveys, but not lease acquisition costs) could average $1.09 per barnel of oi! produced. This means that 
discovering the full economic oil potential of Northwest NPR-A (2.1 billion borrels) could cost $2.1 billion. 
Assuming exploration wells average $15 million each and seismic surveys cost $5 million, with 10 wells drilled 
for each seismic survey (or $155 million incremental cost), this would translate into 135 wells and 13 seismic 
surveys. These estimates exceed all past exploration activities im the ontire NPR-A 


Usually the best prospects (largest, easiest to map, involving proven reservoirs) are leased and tested by drilling 
The largest fields enjoy the economy of scale for development, and smaller fields are harder to find and have 
higher per-barre! development costs. All of the hypothetically economic resources may not be worth exploring 
for, particularly if commercial fields are not discovered early in the exploration cycle. Many promising areas 
remai) underexplored because of changing economic conditions of corporate strategies unrelated to the 
undiscovered resource potential. For example, as a result of four Bi_M lease sales held in the carly 1980's, only 
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one industry test well (ARCO's Brontosaurus prospect) was dniled im Northwest NPR-A. 


The activites associated with the multupie-saie scenano are estumated user full, undiscovered economic 
potential under cach alternative. Several key assumptions are necessary to qualify thes approach: 


* an undetermined number of future lease sales will be held. 

* «dustry will lease and drill tracts acquired im cach sale in Northwest NPR-A; 

* economic conditions (particularly oi pnces) will remaim favorable to development im northern Alaska (above 
$1 8/bbl): 

¢ high-potential plays will not be cov.cemned by future drilling: 

* learning curves will improve operational efficiencies and technology advancements will lead to higher 
commercial success rates, and 

¢ future petroleum production will continue to use existing North Slope infrastructure, most importantly the 
TAPS pipeline and a new gas transportation system. 


With these qualifying assumptions clearly mm mand, the estimates for the alternatives under the multiple -sale 
scenarios are provided in Tables IV -06 (petroleum resources) and Table IV -07 (petroleum activities). 


The timeframes for development under the multiple-sale scenanos are not included because a fut, we lease-sale 
schedule has not been established. While it 1s safe to assume that the development activities assoc.ated with 
multuple future sales would extend considerably beyond the schedule for a single project, it 1s not reasonable to 
assume that the activities associated w ith the first sale in the series « ould be replicated by subsequent lease sales. 
Historically, leasing and exploration interest drop during a sernes of lease offerings in the same area. The oil 
industry tends to evaluate its curren. *ase inventory before leasing large numbers of additional tracts. A thorough 
evaluation of the petroleum resources in the NPR-A could stretch many decades into the future as new play 
concepts emerge and are tested 


(8) Possible But Unlikely Activities 


This section has presented the most likely scenarnos for oil and gas development that BLM projects are reasonably 
foreseeable under each alternative. Less likely or unanticipated activities might occur Three notable -anations of 
the scenarios are bnefly presented below 


(a) Early Development of Natural Gas Resources 


The development scenarios for Alternative A. Alternative B, and the Preferred Alternative indicate that gas 
resources would probably not be devvloped im the southern part of the Northwest NPR-A Planning Area as the 
result of the first lease sale, but that following a second sale, natural gas development might occur, While BLM 
beheves th. + 1s a realistic scenario, the ov ond gas industry might conceivably become unexpectedly aggressive 
about developing gas resources. If that were . > happen, gas development in the southern part of the Planning Area 
might actually occur on lands leased in the first lease sale. If natural gas development were to occur i the 
southern part of the Planning Area as a result of the first lease sale. the activities and potential impacts would 
generally be the same types as those described under the multiple sale analyses for Alternative 4 (Section IVC). 
Alternative B (Sec. ['V_D ), and the Preferred Alternative (Section VB} 


(b) Development Under Alternative C 
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Given (1) the marginal economics involved with development im the Northwest NPR-A Planneng Arca. (2) that 
under Alternative C some of the most promrsing arcas for leasing would not be offered. and (3) the level 

of protection afforded surface resources that are offered under Alternative C. BLM does not anticupate any onl and 
gas development to accur under Ahernative C Consequently, thes analysis of umpacts from ot! and gas activities 
under Alternative C generally indicates that BLM does not anticypate onl and gas development activities or amy of 
the associated impacts. Nevertheless. ot! and gas leasing mm some parts of the Planning Arca would be allowed 
unter Alternative C_ Unforescen discovenes, advances in technology. or changes im orl field economics or market 
ceadwons could lead to development of any leases that mght be let under Alternative C The activities and 
poteviial impacts associated with that development would generally be the same types as those described for 
Alte-native A (Section IVC), Alternative B (Sec. IV_D }, and the Preferred Alternative (Section VB). 


(c) Permanent Roads 


The scenarios for the alternatives ev?aated om thrs [AP/EIS assume that a permanent road connecting Northwest 
NPR.-A Planning Area oil and gas ‘elds to the coast of the Planning Area or to potential infra tructure to the east 
is unlikely. While BLM believes dvs ts a realistic scenario, this LAP/EIS does not forbid construction of such 
roads within the Northwest NP’ A Planning Area. Permanent roads are considered economically unfeasible 
under current economic and technological conditions. Under the curren LAP for the Northeast NPR-A. permanent 
roads connecting Northeast NPR-A facilities to Catside infrastructure are prohituted. and no exceptions are 
allowed. However, the Alaska Department of Transportation and Public Facilities 1s working with the North 
Slope Borough to develop one of two possible routes for an all-season gravel road from the Dalton Highway 
corndor to the NPR-A via a bridge across the Colville River to Nuiqsut (Petrolewn News Alaska, 2002). If the 
regulatory framework of the Northeast NPR-A Planning Area were to change and permanent roads within that 
Planning Area were to be built and connect to the proposed road to Nuiqsut. such a road system could 
theoretically support oil and gas activ?*ts in the Northwest NPR-A. New oil and gas discoveries, changing 
economics, developing technologies. .aternal and time constraints on ice roads, construction of roads east of the 
Planning Area. and evolv’ng regulatory framework are all factors that might influence the feasibility of “roadless” 
development versus tc use of permanent roads. Consequently. the potential umpacts of possible permanent roads 
are considered in Section IV_K. 


2. Oi! Spills 


The onl-spill analyses on this LAP/EIS are based on three spill-size categories: |) Large spills--greater than or equal 
to SOO bbl and less than 120,000 bbi; 2) small spills--1 teaspoon to less than “00 bbl, and 3) very large spills-- 
greater than or equal to 120,000 bbl. Large spills are not expected to cocur ai the $18/bbI price during the lifetume 
of the field. Large spills have some moderate chance of occurring during th: lifetime of the ‘eld at the $0/bbI 
price. Small spills are expected to occur and a very large spill is considered extremely unlikely. The subsections 
within Sections IV and V where cach spill size category is analyzed are identified in Table [V-17. 


For analysis purposes, this EIS assumes no oil-spill cleanup occurs. The responses to a spill and amount of on! 
removed are vanable and dependent upon the weather conditions. time of year. location. the uize of the spill, and 
other factors. The amount of oil removed can cover the whole range from none to almost all of the oil. By 
assuming no cleanup. the estimated adverse effects to the resources would tend to be over estimated or greater 
than what would actually occur. Lessees are required 1 submit thei ol spill contingency plans with their 
exploration and development plans. and the effects of those plans are evaluated as part of the environmental 
review and assessment of the exploration and development plans 


Operators are required to have oil spill discharge prevention and contingency plans for all approved exploration 
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and development plans. Federal regulations 43 CFR 3160. Onshore Order Numbers |. 2. and 6 deal with the 
prevention and control of os! spills and releases. Regulations 40 CFR 110 and 300 deal with respomses to spills or 
releases of oil and gas. The State of Alaska (AS 46.04 020(a)) requires an oil spill to be contammed and cleaned up 
immediately. except under certain specificed condsonms, natnely (a) the Alaska Department of Environmental 
Conservation, in consultation with the U.S. Coast Guard or the U.S. Environmental Protection Agency. as 
appropnate. determines that containment or cleanup 1s not technically feasible, or (2) contasnment or cleanup 
would result in greater environmental damage than the spilled onl. In cases where an on! spill may reach open 
water, a facility operator must be prepared to contam or control the realistic maxumum oil discharge withen 72 
hours (see AS 46.04 0301k)). The State's ot! pollution prevention and response requirements are identified im (18 
AAC 75) and they could help prevent and lessen the effects. For additonal information about oi! spill prevention 
and response requirements. see Section IV A 4 below. 


All of these requirements could mitigate and lower the effects of an onl spill, however, because of the vanability 

and uncertainty about the amount of ot! that would be removed. this EIS does not assume or estimate any level of 
cleanup or oil removal, which BLM acknowledges 1s a very conservative position and one that tends to overstate 
the adverse effects of an onl spill 


a. Large Oil Spills 


Of mayor concern to stakeholders are the potential effects on the environment from or! spills. Thes section 
surmmarizes the key vanables used in this LAP/EIS for oil-spill analysis. For details on any of these pownts, please 
refer to Appendia 9. Sections IV_B through IV F discuss the effects of large oil spills on particular resource 
Categones under each alternative as well as for the cumulative case 


Large onl spills are defined as greater than or equal to SOO bbl. Large ot! spill information is based on large 
hustoncal Alaska North Slope spills This introduction summarizes the assumptions we use to analyze large ou! 
spills. The assumptions about large oil spills are a mixture of project-specific information, modeling results. 
statistical analysis, and professional yudgment. For details on any of these pounts, please read Appendix 9 We fee! 
this 1s the basis for understanding discussions about the effects of ol spills on environmental, social and economic 
resources of concern in Sections [VB through IV F 


The estimated mean numb; o‘ lary «ptils assumed for each alternative at the $18 and $30 price (2002) per 
barrel of oi! are shown in Table [V-19. For the purposes of this analysis, no large spills are assumed to occur et 
the $1 8/4bl price and under the No Action Alternative at any price. It ts uniskely that a large sill woul. . wcur 
under Alternative C, because development would be uneconomical and not likely to occur under that alterne*ive 
For information about the potential effects of oi! spills under Alternative C, see discussion at Section TV. E We 
assume no large spills occur at $40/bbI price for the No Action Alternative or Alternative C. One large spill m 
assumed to occur anywhere from the Northwest NPR-A gravel pad facilities of pipelines at the S30V/bb! price for 
the Alternative A. B and the Preferred Alternative. This “what if a spill occurs” anaiysis addresses whether suct 
spills could cause senous environmental impact 


As part of the analysis of the effects of a large oi! spill, the chances of such a spill cccurring are estimated. The 
estimated clance of one or more large spills cocurring under the Nu Action Alternative and Altornative C vith no 
resources aml Alternatives A and B ai the $18/bbI price is less than 0.5 percent. The estemated chance of ome o 
more large spills occurring from the Alternative A. Alternacve B, and the Preferred Alternativ: at the $.¥ yb! 
price is 38 percent, 33 percent, and 33 percent, respectively, over the lifetime of the project (Table TV-19). The 
most likely oursher of large spills for all alternatives is 0 


The consequences of a large on) sp |! are analyzed because i is an important concern to all stakeholders. The BLM 
uses ihe serm “moderate” t) characterize the relative chance of a large spill cocurring. and i 1s based ca 
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some stakeholders, a 33 to 38 percem chance of a large spill over the life of a field may be high In thes LAPYEIS. 
the term “moderate” means on the order of 33 to 38 percent over the life of te field. 


The analyses of a large spill represents the range of effects that raght occur from offshore or onshore spills of 
varying sizes at Northwest NPR-A facilities of pepelines The analysis of these onl spills determines whether such 


The large spill sizes assumed for the analysis are listed in Table IV-19. The large spill scenarios involve a 
S00. bbl crude spill from a papeline or a 900-bbI crude or diesel onl spill from a gravel pad facility The spulls are 
classified as follows 


© Crude oil 
* gravel pad facility. 900 bbl 
* pipeline, $00 bbl 
© Diesel oi! 
* gravel pad storage tank, 900 bbl 


For further nformation on the derivation of the assumed spill uizes. please see Appendia 9 


A large spill from the Northwest NPR-A facilities or pipeline could happen at any time during the year Scenanos 
are created mm which a spill could reach any of the following environments 


* gravel pad and then the tundra. snow. of we (gravel pad not assumed to retain amy onl). 
* open water (lagoon, lake, o river), 

* broken we (lagoon, lave, or river): 

* on top of or under solid we (lagoon, lake, or river): 

* shoreline (lagoon, lake, or river). or 

* tundra or snow and ice 


The estimated fate of crude oil 1s summarized as follows (from Table App 9-10 an! Table App 9-11) 


* After %0 days in open water or broken ice 
* 23.40% evaporates: 
* ©-22% disperses: and 
* 38-77% remains 
* After 30 days unde. ice in a lagoon of lake, nearly 100% of the oil re «ams in p 4° ane enweathered 


The analysis of the effects of large oil spills 1s hased on the following awsuriy coms 


* One large spill .ocurs 

* The spill size vy one of the sizes shown in Table [V.19 

* All the onl ncoches the environment, the gravel pad absorts no on! 
The spill starts at the gravel pad of along a pypelone 
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¢ There is no cleanup or containment. 
¢ The oil chemistry is similar to Alpine oil. 
¢ The spill could occur at any time of the year. 


¢ A spill under the lagoon or lake ice from Northwest NPR-A facilities or its pipeline does not move much 
until the ice breaks up. 


The timing and location of oil spill impact are analyzed from the location where it is most adverse when 
determining effects. 


b. Small Oil Spills 


This introduction summarizes the key points used for analyzing small spills. For details on any of these points, 
please refer to Appendix 9. Sections [V.B through IV.E discuss the effects of small oil spills on particular 
resource categories under each alternative. 


The consequences of small spills of crude and refined oil are analyzed to address concerns about the chronic 
effects from numerous small spills. The small spills assumed for this analysis are shown in Table IV-20. No 
small spills are assumed to occur at the $18/bbi price for any alternative. No small spills are assumed to occur at 
$30/db!I price for the No Action Alternative and Alternative C. The assumed number and sizes of small spills 
occurring under the $30/bbl scenario for Alternative A, Alternative B, and the Preferred Alternative. 
respectively, are listed below. 


Offshore or onshore crude oil: 


* 97,83, and 83 spills less than | bbl; 

* 32, 26, and 26 spills greater than or equal to | bbl and less than 25 bbl; and 
¢ 2,2, and 2 spills greater than or equal to 25 bbl and less than 500 bbl. 

* Total Volume: 393, 336, and 336 bbl. 


Onshore or offshore refined oil: 


* 323, 277, and 277 spills of 0.7 \bi each (29 gallons). 
* Total Volume: 226, 194, and 194 bbl. 


It is assumed that: 


* Small crude spills can begin anywhere on the gravel pad facilities or along the pipeline. 
* Small spills on gravel pads occur in contained areas or are cleaned up and do not reach the environment. 
¢ Small spills from pipelines are likely to reach the environment. 


Onshore or offshore refined-oil spills can occur along ice roads, from barges, from heticopters. airplanes, from 
gravel pad facilities, or from trucks along the road system. Most refined-oil spills are cvatained and cleaned up. 
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Typical refined products spilled on the Alaskan North Slope are aviation fuel, diesel fuel, engine lube oil, fuel oil, 
gasoline, grease, hydraulic oil, transformer oil, and transmission oil. Diesel spills on the Alaskan North Slope are 
61 percent of refined oil spills by frequency and 75 percent by volume. 


c. Spilis Associated with Gas-Only Development 


No large oi! spill is estimated to occur in association with natural gas production in the Northwest NPF.-A 
Planning Area. Condensate, also called “natural gasoline,” may be associated with wet gas. These natural gas 
liquids would be transported in the same high-pressure gas pipeline. A small quantity of condensate liqrids could 
be released should a gas pipeline rupture. The effects would be the same as small refined-petroleum spills that are 
analyzed in the analyses of the alternatives in Sections IV.B. through IV.E and Section V.B. 


d. Locations of Oil-Spill Analyses in this |AP/EIS 


Listed below are sections of this LAP/EIS that include the analysis of oil spills and their effects: 


¢ Analysis of large spills under each alternative-- Sections IV.B. through IV.E and Section V.B 
* Analysis of small spills under each alternative--Secti ns IV.B. through IV.E and Section V.B 
* Analysis of large spills in the cumulative case-- Section [VF 

* Analysis of very large oil spills-- Section IV_J 

¢ Supporting documentation for the assumptions used in the oil-spill analysis-- Appendix 9 


For more information on the analysis of large and smal! oil spills see Appendix 9 of this IAP/EIS. 


3. Fate and Behavior of Oil Spills 


This section describes the properties and behaviors of spilled oil that are important to the evaluation of the 
potential effects that the spilled oil may have in the various environments that occur in the Northwest NPR-A 
Planning Area. 


a. Fate and behavior 


The primary processes tha’ fect the fate of spilled oil are spreading, evaporation, dispersion, dissolution, and 
emulsification (Payne et »!., 1987; Boehm, 1987; Lehr, 2001). These processes--called weathering--dominate 
during the first few days to weeks of a spill, and, except for dissolution, can dramatically change the nature of the 
oil. A number of longer-term processes also occur, including photo- and biodegradation, auto-oxidation, and 
sedimentation. These longer-term processes are less important than the five listed above for the initial fate of 
spilled oil. Longer-term processes are more important in the later stages of weathering and usually determine the 
ultimate fate of the spilled oil. 


The chemical and physical composition of oil changes with weathering. Some oils weather rapidly and undergo 
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extensive changes in physical and chemical composition, whereas others remain relatively unchanged over long 
periods of time. As a result of evaporation, the effects of weathering are generally rapid (1 to 2 days) for 
hydrocarbons with lower molecular weights. Degradation of the higher weight fractions ts slower and occurs 
primarily through microbial degradation and chemical oxidation. The weathering or fate of spilled oil depends on 
the oil properties and on environmental conditions. [t is important to recognize the dynamic nature of spilled oil 
and the fact that the properties of spilled oil can change over time. 


Spreading reduces the bulk quantity of oil present in the vicinity of the spill but increases the spatial area over 
which adverse effects from oil may occur. Thus, oil in flowing systems (as opposed to contained systems) will be 
less concentrated in any given location, but may cause impacts over a much larger area. Spreading and thinning of 
spilled oil also increase the surface area of the slick, enhancing surface-dependent fate processes such as 
evaporation, degradation, and dissolution. 


Evaporation is the primary mechanism for loss of low molecular weight constituents and light oil products. As 


lighter components evaporate, the remaining petroleum product becomes denser and more viscous. Evaporation 
tends to reduce oil toxicity but enhance persistence. Hydrocarbons that volatilize into the atmosphere are broken 
down by sunlight into smaller compounds. This process, referred to as photodegradation, occurs rapidly in air, 
and the rate of photodegradation increases as molecular weight increases. 


Dispersion of oil increases with increasing surface turbulence. The dispersion of oi! into water may serve to 
increase the surface area of oil susceptible to dissolution and degradation processes and thereby limit the potential 
for physical impacts. 


Dissolution of oil in water is not a significant process controlling the oil's fate in the environment. It is one of the 
primary processes affecting the toxic effects of a spill, especially in confined water bodies. Dissolution increases 
with 1) decreasing molecular weight, 2) increasing temperature, 3) decreasing salinity, and 4) increasing 
concentration of dissolved organic matter. 


Emulsification is the incorporation of water into oil and is the opposite of dispersion. Small drops of water 
become surrounded by oil. External energy from wave action is needed to emulsify oil. In general, heavier oils 
emulsify more rapidly than lighter oils. The oil may remain in a slick, which can contain as much as 70 percent 
water by weight and can have a viscosity a hundred to a thousand times greater than the original oil. Water-in-oil 
emulsions often are referred to as “mousse.” 


Photodegradation of oil increases with greater solar intensity. It can be a significant factor controlling the 
disappearance of a slick, especially of lighter products and constituents; but it will be less important during cloudy 
days and may be nonexistent in winter months on the North Slope. Photodegraded petroleum product constituents 
tend to be more soluble and more toxic than parent compounds. Extensive photodegradation, like dissolution, may 
thus increase the biological impacts of a spill event. 


In the immediate aftermath of a spill, natural biodegradation of oi! will not tend to be a significant process 
controlling the fate of oil in water bodies previously unexposed to oil. Microbial populations must become 
established before biodegradation can proceed at any appreciable rate. 


Overall, the environmental fate of released oil is controlled by many factors and persistence is difficult to predict 
with great accuracy. Major factors affecting the environmental fate include the type of product, spill volume, spill 
rate, temperature of the oil, terrain, receiving environment, time of year, and weather. Crude oil will weather 
differently from diesel or refined oil in that both diesel and refined oil will evaporate at a significantly faster rate 
than crude oil. 
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The characteristics of the receiving environment, such as type of land, the surface gradient, marine or freshwater, 
surface or subsurface, spring ice overflow, summer open water, winter under ice, or winter broken ice, will affect 
how the spill behaves. In ice-covered waters, many of the same weathering processes are in effect as with open 
water, however, the ice changes the rates and relative importance of these processes (Payne, McNabb, and 
Clayton, 1991). 


The time of year that a spill occurs has a significant effect on the fate of the crude oil. The time of year controls 
climatic factors such as temperature of the air, water or soil; depth of snow cover, whether there is ice or open 
water, and the depth of the active layer. During winter the air temperature can be so cold as to modify the 
viscosity of the oil so it will spread less and may even cause it to solidify. The lower the ambient temperature. the 
less crude oil evaporates. Both Prudhoe Bay and Endicott crudes have experimentally followed this pattern 
(Fingas, 1996). Frozen ground will limit the depth of penetration of any spill. Ice will act as a barrier to 
penetration until it melts. 


b. Spills on Tundra 


Oil movement over the ground surface follows the topography of the land (oil flows downhill). In general, oi! will 
flow until it reaches a surface water body or a depression, or until absorption prevents further movement. Oil 
flowing over land can infiltrate vegetation cover, soil and snow. The rate of oil movement and depth of 
penetration are dependent on a variety of factors. If released onto tundra, oil can penetrate the soil as a result of 
the effects of gravity and capillary action. The rate of penetration will depend on the season, nature of the soil and 
the type of petroleum product. In summer, spills penetrate the active layer and then spread laterally on the frozen 
subsurface, accumulating in local downturns. From there the oil can penetrate into the permafrost (Collins, 
Racine, and Walsh, 1993). Precipitation may increase penetration into thawed soils (Solntseva, 1998 as cited in 
Chuvilin et al., 2001). If groundwater becomes contaminated, contaminants generally remain concentrated in 
plumes. Because ground water moves relatively slowly, contaminants do not mix or spread rapidly. Contaminated 
ground water may eventually migrate and appear in surface waters. 


In winter spreading is controlled by the snow cover or frozen soil. Snow cover can act as an absorbent. slowing 
the spread of oil or preventing the spill from reaching the tundra surface. During winter, oil spreads on the surface 
of the frozen soil and penetration of oil into the soil is generally limited. Pore space in the soils that is not filled 
with ice may allow spilled oil to move into the frozen soil (Yershov et al., 1997; Chuvilin et al., 2001). 


Tundra relief on the coastal plain of the North Slope is low enough to severely limit the spread of spills. During 
summer, flat coastal tundra develops a dead-storage capacity averaging 0.5 to 2.3 inches deep (Miller, Prentki, 
and Barsdate, |980). which would retain 300 to | S00 bbi of oi! per acre. Even at high-water levels, the tundra 
vegetation tends to act as a boom, with both vegetation and peat functioning as sorbents that allow water to filter 
through. trapping the more viscous oil (Barsdate et al., 1980) and also making recovery of the oi! more difficult. 
On the other hand, even small spills can be spread over large areas if the spill event includes aerial, pressured 
discharge. With the high-velocity, bi-directional winds on the North Slope, oil can be misted miles downwind of a 
leak. For example, in December 1993, an ARCO drill site line failed, and | to 4 bbl of crude oi! misted over an 
estimated 100 to 145 acres (On, 1997) 


c. Spills into Marine or Fresh Water 


Weathering processes generally would be similar in NPR-A freshwater and coastal marine regimes. Seasonal ice 
cover can greatly slow weathering in both regimes. 
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Oil spreading on the water surface (but not necessarily the transport of oil by moving water) would be restricted 
in most NPR-A waters. Because of the increased viscosity of oil in cold water, oil spills in NPR-A lake, river, and 
marine waters would spread less than in temperaie fresh or marine waters. The exception to this would be a spill 
in shallow, marshy or ponded tundra or flooded lake margins in summer, which could spread similarly to a 
temperate spill. The exception is possible because these shallower waters can reach temperatures up to 18 ° F-- 
warmer than other tundra waters (Miller, Prentki, and Barsdate, 1980), and warm enough to lower oil slick 
viscosity. 


Oil spills spread less in cold water than in temperate water because of the increased oil viscosity. This property 
will reduce spreading. An oil spill in broken ice would spread less and would spread between ice floes into any 
gaps greater than about 8 to 15 centimeters (cm) (Free, Cox, and Shultz, 1982). 


An oil spill under ice would follow the general manner described below: 


1. The oil will rise to the under-ice surface and spread laterally, accumulating in the under-ice cavities 

(Glaeser and Vance 1971; NORCOR Engineering Research, 1975; Martin, 1979; Comfort et al., 1983). 

For spills that occur when the ice sheet is still growing, the pooled oil will be encapsulated in the growing 

ice sheet (NORCOR Engineering Research, 1975; Keevil and Ramseier, 1975; Buist and Dickens, 1983; 

Comfort et al., 1983). 

3. In the spring, as the ice begins to deteriorate, the encapsulated oil will rise to the surface through brine 
channels in the ice (NORCOR Engineering Research, 1975; Purves, 1978; Martin, 1979; Kisil, 1981; 
Dickins and Buist, 1981; Comfort et al., 1983). 


to 


The spread of oil under the ice may be affected by the presence of currents, if the magnitude of those currents ts 
large enough. A field study near Cape Parry in the Northwest Territories reported currents up to 10 cm/sec were 
present. This current was insufficient to strip oil from under the ice sheet after the oil had ceased to spread 
(NWORCOR Engineering Research, 1975). Laboratory tests have shown that currents in excess of 15 to 25 cm/sec 
are required to strip oil from under-ice depressions (Cammaert, 1980, Cox et al., 1980). Current speeds in the 
nearshore Beaufort generally are less than 10 cm/sec during the winter (Weingartner and Okkonen, 2001). The 
area of contamination for oil under ice could increase if the ice were to move. Because the nearshore Beaufort is 
in the landfast ice area, the spread of oi] due to ice movement would not be anticipated until spring breakup. 


Evaporation of oil generally correlates to temperature (Fingas, 1996). The lower the temperature, the slower crude 
oil evaporates. Both Prudhoe Bay and Endicott crudes have this pattern (Fingas, 1996). Oil between or on ice is 
subject to normal evaporation. Oil that is frozen into the underside of ice is unlikely to undergo any evaporation 
until its release in spring. In spring as the multi-year ice deteriorates. the encapsulated oil will rise to the surface 
through brine channels in the ice. As oil is released to the surface, evaporation will occur. Because freshwater and 
first year ice do not have enough salts to form brine channels, the oil would be released only as the ice surface 
ablated to the level of the encapsulated oil. For freshwater ice, this would be when the ice became porous within 
about 2 weeks of meltout, from May to July, depending on weather, ice thickness, and location of the oil in the 
ice. In multi-year ice, surfacing of the oil probably would not occur until August, and some oi! would not be 
released until the following summer. 


Dispersion of oil spills occurs from wind, waves, currents, or ice. Any waves within the ice pack tend to pump oil 
onto the ice. Some additional oil dispersion occurs in dense, broken ice through floe-grinding action. More 
viscous and/or weathered crudes may adhere to porous ice floes, essentially concentrating oil within the floe field 
and limiting the oil dispersion. Alaska North Slope crude oi! will readily emulsify to form stable emulsions. 
Emulsification of some crude oils is increased in the presence of ice. With floe grinding. Prudhoe Bay crude 
forms a mousse within a few hours--an order of magnitude more rapidly than in open water. 
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The weathering processes acting on oil in and along streams or rivers are in most cases similar to those described 
above for freshwater or marine spills. The dynamics of a river or stream environment, however. have additional 
effects on the fate and behavior of spilled oil. Oil entering rivers and streams will begin to spread as in freshwater 
or marine spills, but the spreading motion will be rapidly overcome by the surface current, at which point an 
elongated slick will form. The oil will flow downstream at the speed of the current in the absence of wind effects. 
In general, oil will tend to accumulate in areas of quiet water or eddies at the inside of river bends on a 
meandering river or stream, or in other pools where velocities are slower. Pools of oil may also accumulate 
behind log or debris jams. Water near the center of a stream channel will flow faster than water near the banks or 
bottom of the channel where the retarding forces of fnction with the channel are greater. This difference in current 
speed and the resulting shearing forces between water layers is typically the major mixing mechanism that 
spreads a slick out as it moves downstream. The resulting shearing of the oil distribution along the axis of flow 
controls the plume shape and size, and the distance over which the oil concentration will remain above a 
particular level of concern. The leading edge of the slick may move as a relatively sharp front (at the mid-channel 
current speed) however. mixing will continuously exchange water and oil between the slower, near-bank regions 
and the faster-flowing, center regions of the river. From a practical point of view, this means that, although it 
might be possible to predict the initial arrival of oil at a point along the river, it will be considerably more difficult 
to estimate when the threat is past, since the areas of slower currents may continue to supply oil to the main 
stream channel, even after the leading edge is past (Overstreet and Galt, 1995). 


Shear-dominated flows cause another effect that characterizes river spills. Shear in currents along the banks and 
river hottom is typically the major source of turbulence in rivers, in contrast to surface-wave activity in oceans. 
Mixing and dispersion caused by the interaction of the shear and the turbulence can move significant amounts of 
oil below the surface (particularly if it is relatively dense, such as a heavy No. 6 oil: or if it is finely distributed as 
droplets). The shear-dominated river regimes tend to produce spill distributions having higher subsurface oil 
concentrations than would be expected in marine spills (Overstreet and Galt, 1995). This turbulence increases 
with increased velocity of flow and bed roughness. 


d. The NPR-A Oil-Spill Experiment 


On July 16, 1970, 5 bbl (Prentki, 1997, pers. comm.) of Prudhoe Bay crude was experimentally spilled in a 
0.07-acre tundra Pond E in the NPR-A near Barrow (Miller, Alexander, and Barsdate, 1978; Barsdate et al., 1980; 
Hobbie, 1982). The general behavior of this experimental spill is instructive about what to expect for a small spill 
in the Planning Area during the summer or for a winter spill that melts out during thaw. 


In this experimental spill, the oil spread over the water surface within a few hours to a 0.06-inch thickness. Within 
24 hours, the slick thickened, as lighter hydrocarbons evaporated, and shrank into a 10- to 16-ft band on the 
downwind side of the pond. For about a month, the oil moved back and forth across the pond, shifting sides with 
changes in wind direction. Gradually, the oil worked part way into the pond's vegetated margins. By the end of 
summer, all of the oil was trapped along the pond margins either on the water's surface or on the bottom. No oil 
left the pond during the next spring runoff, despite significant water throughflow. Half of the oil was estimated to 
have evaporated or degraded within a year, but the rest of the oil remained with little change for at least 5 years. 


4. Spill Prevention and Response 


Each permittee operating on the NPR-A is required to have an “Oil-Spill-Response Plan.” with trained personnel 
and cleanup equipment and supplies at each activity site to meet Federal. State. and North Slope Borough 
regulations. An activity site would be an exploration site, drilling site, or production site, each with its ancillary 
facilities. Federal regulations that need to be met are BLM oil and gas operating regulations 43 CFR 3160. 
Onshore Order Numbers |, 2. and 6. These regulations deal with the prevention and control of oil spills and 
releases. Regulations 40 CFR 110 and 300 deal with responses to spills or releases of oil and gas. Spill response 
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requirements would be thoroughly addressed when and if parcels are leased. For example. an Application for 
Permit to Drill would be evaluated for spill response regarding chemicals onsite and blowout prevention 
equipment. These requirements are addressed in Onshore Order No. 2. The Alaska Oil and Gas Conservation 
Commission (AOGCC) is responsible for H_S planning for drilling operations. Onshore Order No. 6 addresses 
anticipated hydrogen sulfide releases. These conditions are all very site specific. The U.S. Coast Guard (USCG) 
regulations also may apply to the transportation and transfer of oil to or from barges or vessels. Alaska Statutes 
Title 46, Chapters 3 and 4 provide the Alaska Department of Environmental Conservation (ADEC), with 
authority to prevent and respond to 2il pollution. In addition, AS 46.03 and 46.04 provide ADEC with civil, 
criminal, and administrative enforcement authorities. The ADEC regulations that apply to oi! spill : 
contingency planning, and response are found in Alaska Administrative Codes, Title 18, Chapter 75 (18 AAC 75). 


A spill response plan includes an action pian and a list of contacts in State and Federal agencies with direct 
responsibilities in the event of a spill and private companies that can be called on for further information or 
assistance. The environmental obligations of operators on a federal onshore lease are described in BLM 
regulations in 43 CFR 3160, Oil and Gas Operating Rules. In addition, parts or all of several Onshore Oil and Gas 
Orders may apply, as necessary. 


Regulations administered by BLM and the AOGCC roquire an operator to maintain well control at all times 
during drilling and production. The BLM is delegated the authority to ensure that a drilling well is under control. 
If control of the well is lost (blowout), the BLM oversees all actions needed to bring the well under control. The 
BLM has the authority to cite the operator and bring civil and/or criminal charges. If there is a spill or release of 
petroleum fluids or chemicals used in the petroleum industry on the lease, unit, or participating area, BLM has the 
authority to cite the operator and direct cleanup. However, cleanup will be done in cooperation with other Federal 
or State agencies. 


The BLM requires that all spills or other undesirable events be reported to the authorized officer (AO) within 24 
hours of the event. The BLM oversees the work of the lessee or operator to ensure that all spills or undesirable 
events are appropriately cleaned up in accordance with all applicable laws and regulations. Undesirable events are 
defined in Notice to Lessees (NTL)-3A as spills or releases of petroleum fluids or chemicals used in the 
petroleum industry. The State of Alaska also has requirements for reporting spills of oil and hazardous substances. 
Those requirements are found in 18 AAC 75.300. 


The ADEC is responsible as the On-Scene Coordinator (OSC) for spills on most lands within the State. The U.S. 
Environmental Protection Agency (EPA) serves as the OSC for spills that reach inland waters. The USCG is 
responsible for directing spill cleanup in tidewater areas and on the seas. The OSC must ensure compliance with 
all Federal and State laws. The intent of the applicable laws and regulations is to prevent, as much as possible, 
hazardous materials from entering water and to ensure the rapid removal of these substances from areas where 
there is a danger of contaminating water. The OSC, in coordination with the surface-land manager, monitors and 
documents the operator's actions and determines when the cleanup is satisfactory. The OSC instructs those 
responsible for the spill as to what additional measures are to be taken. 


An exploration or production facility operator is required to include plans for the control and containment of 
spills, including blowouts, in their ADEC-approved contingency plan. The ADEC requires that all oil-spill 
prevention and contingency plans rely on control, containment, and cleanup of soills as the primary response 
tools. In situ burning is a spill response technique that would be considered and may be used, upon approval. in 
approriate circumstances. The 1999 U.S. Coast Guard Caps Review recognizes in sity burning as “the only 
effective countermeasure for broken ice conditions. Recovery on broken ice is possible, but again in situ burning 
is preferred.” 


Alaska statutes and ADEC regulations require that an operator of an oil exploration or production facility, a 
terminal facility (storing 5,000 bbi of crude oi! or 10,000 bbI of noncrude oil), an oi! tenk vessel or oil barges. a 
nontank vessel of more than 400 gross tons, or a crude oil pipeline have an oil discharge prevention and 
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contingency plan approved by ADEC before beginning operations (AS 46.06.030 and 18 AAC 75.400). The 
ADEC also requires operators of facilities that must have an approved contingency plan and operators who drill 
for shallow natural gas (3,000 ft below ground surface or less) to provide acceptable proof of financial 
responsibility for the cleanup of oil spills. Facilities that must have an ADEC-approved contingency plan must 
meet oi! pollution prevention requirements found in 18 AAC 75.005 - 75.090. Under these State requirements. 
operators must pian to contain or control an ot! spill within 72 hours and to clean up a spill in the shortest possible 
time, consistem with minimizing damage to the environment. Two measures to reduce the potential for oil spills 
that the State has empioyed in the past are winter-only drilling and seasonal drilling restncticns. 


B. No Action Alternative 


1. Soils 


a. Effects of Non-Oil and Gas Activities 


Alternative include aircraft use (landing and take-off), OHV use. and other ground activities. If the vegetative 
cover remains unaltered during any land use, activities generally would have only a smail impact. However. 
where these activities concentrate surface disturbance (¢.g.. foot traffic around a landing site or repeated snow 
machine crossing of a drainage channel at the same site). there could be damage to the soils. If the insulating 
vegetative cover is disturbed or the surface organic mat is removed or worn, soil erosion is likely to occur. Until 
details of project designs and results of local soil surveys are known, site-specific impacts and recoveries are 
difficult to predict. Soils naturally thaw during the warm months resulting in an “active layer” to a depth of 10 to 
18 in with variation based on location, aspect. vegetation type, soil makeup and amount of contained water. 
Generally. disturbance of vegetation alters the thermal balance. and those soils containing ice may lose volume 
when there is thawing. Subsidence. or thermokarsting. and gullying may follow. Removal of the surface organic 
mat exposes the mineral portion of the soils to erosive forces. Wind and water would transport sediment from 
these soils. and this sediment may be deposited in sensitive areas. Any soil excavation and removal activities 
estimated at no more than one acre annually under the No Action Alternative may destroy the soils involved. In 
these instances, the impacts are local and probably not widely distributed. In other instances, with soils containing 
large amounts of ice, the impacts can be much broader. When warmed, dominantly ice-rich permafrost soils may 
slump and release melt water that would pond. The ponded water may absorb more radiant energy and increase 
the area of warming soils. The process of warming, melting. and slumping can continue well beyond the area of 
initial disturbance and may take several years to stabilize. 


b. Effects of Oil and Gas Activities 


Seismic operations may affect soils primarily through the action of on-the-ground travel. As with any activity 
using heavy vehicles, preventing disturbance to the insulative vegetation layer 1s fundamental to the protection of 
frozen soils. During the summer months. soils may be more susceptible to disturbance. as the active layer may 
contain large amounts of melt water and the saturated soils may not be capable of resisting the forces of vehicle 
traffic. In areas such as the foothills--where soi)s are thin, or soils are well drained, or vegetation is otherwise 
underlain by materials containing less water-- vehicle travel has occurred in summer months with little 
disturbance. Generally winter months--when soils are frozen and capable of supporting the weight of heavy 
vehicles--are the only times safe for vehicular activities. 


c. Effectiveness of Stipulations and Required Operating Procedures 
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The stipulations and ROP’s relevant to waste prevention, handling and disposal. and spills. and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for sersmic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restnctions if management chooses to adopt the No Action Alternative. 


Control and cleanup of spills (sez ROP A-6 for Alternative C) would protect both vegetation and soils. Measures 
equivalent to Supulation C-1b for Alternative C would restnict operations to those conditions when soils are 
capable of withstanding overland travel without effect. Measures equivalent to ROP’s C-ic and C-le for 
Alternative C would provide the AO with control over the kinds of vehicles operated as well as provide guidance 


for the protection of the insulative vegetation. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


Soil stability depends on vegetative cover, where vegetation is disturbed, impacts on soils follow. Impacts to soils 
from management actions under the No Action Alternative would involve either disturbance or destruction of 
relatively small areas. The duration of these impacts may range from several years if the vegetation is disturbed 
up to many decades if the soils are destroyed. The overall impact to soils of the Northwest NPR-A Planning Area 
from the No Action Alternative would he minor (with sersmic) to negligible (without seismic). 


2. Paleontological Resources 


a. Effects of Non-Oil and Gas Activities 


Under the No Action Alternative, some paleontological research and excavation would be conducted annually by 
permit within the Northwest NPR-A Planning Area. While excavation is a destructive activity, it is necessary for 
the recovery of scientific data. Excavation and collection normally occur during the summer. Excavation may also 
be done for geological and archacological research. Geological and archaeological researchers are trained to 
recognize and properly deal with paleontological resources. Mosi paleontological material is buned considerably 
deeper than cultural maternal and therefore not regularly encountered by chance. Some Pleistocene-age animal 


remains may be recovered in archaeological deposits, if the deposit 1s old enough. In such situations, the remains 
would represent subsistence use of the animal(s) by humans, and the faunal maternal would be considered pan of 


aotthebatahennbesbentitdintatsadenbaatabel ane 


The temporary summer field camps commonly associated with scientific or resource assessment work generally 
impact relatively small areas. Therefore, such camps and the activities that are associated with them--such as 
aircraft use, on-the-ground survey and reconnaissance, hazardous- and solid-material removal and site 
remediation, and recreation--are not expected, in and of themselves. to have any significant effect on 


paleontological resources 


b. Effects of Oil and Gas Activities 
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Under the No Action Alternative option that allows seismic activity, there are only two types of activity “ii. have 
the potential for causing measurable impacts on paleontological resources: |) excavation and collection (see 
above) and 2) seismic data gathering operations. Because seismic data gathering activ’, would be permitted only 
during the winter using low-ground-pressure vehicles such as rolligons. there ts little chance that significant 
impacts to paleontological deposits could occur. Although a remote possibility, some impact to paleontological 
resources could occur along streambank exposures from the passage of vehicles. In such cases, impact would be 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal. and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Measures equivalent to Stipulation C-1b and ROP C-le for Alternative C would provide protection from seismic 
and overland move activities that could potentially disturb the vegetative mat and impact paleontological 
resources that are near the surface. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


Under the No Action Alternative, impacts to paleontological resources would be minimal whether or not sersmic 
activity is allowed. 


3. Water Resources 


a. Effects of Non-Oil and Gas Activities 


Non-oil and gas management actions within the Planning Area that may affect water resources include ground 
activities such as resource inventones, paleontological and cultural excavations, and research and recreational 
camps--all of which might occur during summer or early fall. The other principal activity is overland equipment 
movement, which occurs during the winter on snow-covered, frozen tundra. 


Temporary tent camps would be located on existing pads or on well-draine:' soils on river terraces or uplands, 
sited back from the stream or lakeshore and with minimal surface disturbance Excavation and collection 
activities would be by hand shovel or trowel over several square feet, with replacement of the vegetative layer. 
Recreational activities permitted by BLM are required to follow the National Outdoor Leadership School's “Leave 
No Trace, Alaskan Tundra” program in minimizing impacts to vegetation, wastewater, human waste, and solid 
waste. Few. if any, impacts to water resources would occur. 
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Winter occupation or moves would use low-ground-pressure vehicles and trailers (rolligons) at transitory 
locations when adequate snow cover exists. All fuel, waste. and hazardous materials would be stored onswte 
according to ADEC guidelines and removed seasonally. Graywater and human wastes would be handled in 
accordance with ADEC regulations. Few. if any, impacts to water resources would occur. 


b. Effects of Oil and Gas Activities 


Seismic survey activities have been ongoing during most winters, even though there has been no leasing in the 
Planning Area since 1984. Seismic surveys involve seasonal occupation and transport of equipment and camps 
using sledge-drawn trailers (wanigans) at transitory locations when the snow cover accumulation 1s sufficient to 
insulate the tundra and after lakes and rivers are frozen. Historically. the principal effect of seismic activities on 
water resources has been diversions of shallow water tracks and limited ponding in places where track depression 
compresses the organi: mat sufficiently to alter the thermal regime. melt surficial ground ice, and alter the native 
vegetation (Emers and Jorgenson, 1997). More recently, modern seismic lines. with newer low-ground-pressure 
equipment have less impact on the tundra than older, outdated types, but impacts to the tundra are still likely to 
occur during the camp move (WesternGeco. 2003). While a 2D operation covers less line miles, the camp 

moves virtually every day. A 3D seismic operation covers more line miles, but the camp moves less often 
(WesternGeco 2003). While extensive thermokarst erosion along recent winter seismic trails is seldom observed, 
impacts to vegetation and surficial compaction are still in evidence (Jorgenson et al. 2003). Adequate protection 
of the tundra requires a uniformly distributed snow pack with a hard surface crust. Often, the less than ideal snow 
conditions on the north slope. particularly where the snow pack is influenced by wind scour and drift, could 
expose tussock tundra to surface disturbance (Walker et al., 1987). Varying levels of disturbance have been 
documented even where the snow depth exceeded two feet (Felix and Raynolds 1989). 


While observations by BLM and others (National Research Council, 2003), indicate that short-term transitory 
impacts, such as surficial compaction, diversions of shallow water tracks and limited ponding. are estimated at 
about | percent of the proposed seismic lines per season (Section IV.A.1.b.3.b.), newer, low-ground-pressure 
equipment could reduce this significantly, to about four acres. Since the tundra vegetative mat has been shown to 
recover in from seven to ten years where damage is not severe ( Abele et al., 1984; Jorgenson et al., 2002), the 
long-term impacts due to thermokarst erosion, such as permanent diversions of shallow water tracks and limited 
ponding. are estimated at only abut | percent of the short-term impacts, 07 less than a tenth of an acre affected 
seismic Operations. These impact’, are strongly influenced by snow depth and distribution, as noted above. and 
may only happen when seismic activities occur under less than ideal snow conditions (National Research Council, 
2003). Where disturbance does occur, it could take from several years to several decades for the effects to be 
ameliorated (Walker et al., 1987). 


Bermed and lined storage areas would contain small fuel spills, and there would be sufficient absorbents and 
petroleum containment and removal equipment onsite. No large spills are expected to occur under the No Action 
Alternative, since only small amounts of fuel would be stored onsite. 


Because only minimal potentially surface-disturbing activities are expected under the No Action Alternative. 
there probably would be no significant long-term effect on water resources. However, there may be some sites 
that require remediation from earlier exploration or military activities. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
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and sersmuc work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permuts for seismic survey activities in the Northwest NPR-A Planning Arca. The agency would generally 
contenuc to impose these restncuons if management chooses to adopt the No Action Alternative. 


Measures equivalent to Stipulation C-1b and ROP’s C-1a through ¢ for Alternative C would protect water 
resources by minimizing impacts to the surface by overland moves and sersmic activities. 


The standardized stipulations ( Appendix 13) that BLM commonly apples to mitigate impacts from authorized 
activities would apply under the No Action Alternative 


d. Conclusion 


Under the sersmic option of the No Action Alternative, impacts to water resources would be minimal. Short-term 
impacts. such as diversions of shallow water tracks and limited ponding, are estimated at about 7 acres from a 2-D 
sersmic survey and about 30 acres from a 3-D seismic survey. Long-term effects on water resources of less than 
an acre would be caused by a 2-D seismic operation and less than 3 acres by a 3-D seismic operation. Where 
disturbance does occur, it could take from several years to several decades for the effects to be ameliorated. 
Without seismic activities, impacts to water resources would be negligible. 


4. Freshwater Quziity 


a. Effects of Non-Oil and Gas Activities 


The only types of non-oil and gas activities in the NPR-A that might affect freshwater quality are ongoing 
subsistence and recreational activities everywhere. Although these activities have involved unregulated long-term 
campsites and cabins (all without adequate sewage disposal), adverse effects on freshwater quality appear to have 


been negligible. 


b. Effects of Oil and Gas Activities 


Seismic trails would be the only potential umpacting factor for water quality under the No Action Alternative. 


The seismic option under the No Action Alternative would allow seismic operations to continue in winter 
(starting in late fall after the top foot of the active layer freezes and half a foot of snow cover builds up). Seismic 
operations are discussed in detail in Section [V_A.1b. 


Carefully regulated sersmic operations conducted in ANWR from 1984 to 1985 resulted in damage to vegetation 
in some tussock tundra and motst sedge-shrub tundra, but not to lower, me ist sedge and wet tundra (Felix et al. 


1989). Raynolds and Felix (1989) found damage occurred in vegetated river terraces, in more bumpy terrain (such 
as bigh-centered polygons or tussocks), and in areas with little snow cover. An example of a high-impact area that 
was found would be a swath denuded of vegetation 33 fi wide and up to 160 ft long. Wetter. flatter. and more 


vegetated sites were not impacted. Recovery of damaged seismic tracks takes many years (Walker, 1996). 
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Observations by BLM and others (NRC, 2003) indicate that short-term impacts. such as diversions of shallow 
water tracks and limited ponding. are estimated at about | percent of the proposed seismic lines per season 
(Section [V.A.1.b.3.b.). Newer, le ground-pressure equipment could reduce this to about four acres. 
Thermokarst erosion and effects on water quality could occur in high-impact areas if damage were persistent. 
Although thermokarst crosion of damaged winter sersmuc trails made under current practices has not been 
generally observed, such erosion is possibile when snow cover is minimal (as probably occurred in the ANWR 
operations). If # 1s assumed that | percent of the persistent high-damage area results in thermokarst erosion. then 
less than about 0.1 acre could be affected. Thaw settlement also would affect long-term local hydrology. 
including downflow water quality, perhaps over twice this area, with the total area affected being < | acre. 


Measurements in a small stream near Barrow --undergoing thermokarst erosion and meeting such 
conditions--showed an increase im turbidity/suspended-sediment concentrations. To get such high turbidity. the 
peat mat must be sufficiently eroded to expose underlying mineral soils: and the mineral soils also must be fine 
Thus. thermokarst erosion causing the state turbidity standard to be exceeded--within and in the downflow of 
thermokarst features-- would be confined to rare cases over small areas, likely on the order of no more than a 
fraction of an acre total. These impacts would not occur under the no seismic option for the No Action 
Alternative. 


Other ground-impacting management actions within the Planning Area would not affect water quality. Excavation 
and collection activities would be by hand shovel or trowel over several square feet, with replacement of the 
vegetative layer. These activities are required to protect streams and lakes from siltation and to avoid or minimize 
disturbance to vegetation. No fuel spills are anticipated under The No Action Alternative. Stipulations or required 
operating procedures protect rivers, lakes. or streams. Recreational activities permitted by BLM are assumed to 
require the National Outdoor Leadership School's “Leave No Trace, Alaskan Tundra” program im minimizing 
impacts to vegetation, wastewater, human waste. and solid waste. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and sersmic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Arca. The agency would generally 
continue to impose these restnctions if management chooses to adopt the No Action Alternative. 


Stpulations and required operateng procedures to protect and reduce impacts to vegetation or to prevent fuel spills 
from entering rivers, lakes, and streams would be effective in reducing potential adverse effects to water quality. 


The standardized stipulations ( Appendix 13) that BLM commonly apples to mitigate impacts from authonzed 
activities would apply under the No Action Alternative. 


d. Conclusion 


Long-term water quality over a total of less than a fraction of an acre (negligible wmpact) could be affected by 
biannual sersmic programs under the No Action Alternative. Without semmic activities, impacts to water quality 


would he negligible 
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5. Estuarine Water Quality 


a. Effects of Non-Oil and Gas Activities 


The non-oil and gas activities in the Northwest NPR-A that might affect estuarine water quality are the ongoing 
subsistence and recreational activities everywhere within the NPR-A. The subsistence and recreational activities 
have involved the occasional use of small boats in estuaries. As a result, small amounts of fuel have probably 
been spilled. but the adverse effect on estuarine water quality appears to have been negligible. 


b. Effects of Oil and Gas Activities 


The No Action Alternative would prohibit ol and gas leasing in the Northwest NPR-A Planning Area--and 
therefore geological exploration (drilling )--but would not necessanly prohibit geophysical (seismic) exploration. 
There are two options under this alternative, one of which would allow seismic exploration. Seismic in the 
estuarine areas would be conducted on ice during winter surveys that are assumed to occur every other winter 
season. The activities would probably not affect NPR-A estuarine water quality because discharges (e.g... 
garbage. human waste) would be prohibited and the nsk of impacts from fuel spills would be small because the 
amount of fuel involved would be relatively small 


c. Effectiveness of Stipulations ara Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal. and spills, and to overland moves 
and sersmic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. None of the 
Alternative C stipulations or ROP’s would affect impacts to estuarine water quality. 


The standardized stipulations ( Appendix | 3) that BLM commonly apples to mitigate impacts from authonzed 
activities would apply under the No Action Alternative. 


d. Conclusion 


Impacts to estuarine water quality under the No Action Alternative are expected to be negligible. whether or not 
seismic exploration activities are allowed in the Planning Area 


6. Air Quality 


a. Effects of Non-Oil and Gas Activities 
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This general, area-wide discussion analyzes the potential impacts on air quality of the No Action Alternative for 
the Northwest NPR-A Planning Area. Impacts to air quality would result from discharges (air emissions). 
Disturbances and noise do not cause air-quality impacts. Supporting materials and discussions are presented in 
Section Iil.A.3.b (description of existing air quality on the North Slope of Alaska). Under the No Action 
Alternative option prohibiting seismic exploration, nothing would change from the existing situation described in 
Section II1.A.3. Under the No Action Alternative permitting seismic exploration to continue, mitigation of 
adverse air-quality impacts would result from operators’ use of the best available technology to control emissions 
and discharges. 


b. Effects of Oil and Gas Activities 


Air pollutants discussed include nitrogen oxides (NO ), carbon monoxide (CO), sulfur dioxide (SO_), particulate 
matter (PM), and volatile organic compounds (VOC). Ozone (O ) is not emitted directly by any source; it is 
formed in a series of complex photochemical reactions in the atmosphere involving VOC and NO . 


Nitrogen oxides (NO. ) consist of both nitric oxide (NO) and nitrogen dioxide (NO_). The NOx is formed from the 
oxygen and nitrogen in the air during combustion processes, and the rate of the formation increases with 
combustion temperature. Nitric oxide, the major component of the combustion process, will slowly oxidize in the 
atmosphere « form NO.. The NO. and VOC perform a vital role in the formation of photochemical smog. 
Nitrogen dioxide breaks down under the influence of sunlight, producing NO and atomic oxygen, which then 
combine with diatomic oxygen to form O. or with VOC to form various gaseous and particulate compounds that 
result in the physiological irritation and reduced visibility typically associated with photochemical smog. 


Carbon monoxide (CO) is formed by incomplete combustion. It is a problem mainly in areas having a high 
concentration of vehicular traffic. High concentrations of carbon monoxide present a serious threat to human 
health because they greatly reduce the capacity of the blood to carry oxygen. 


Sulfur dioxide (SO_) is formed in the combustion of fuels containing sulfur. In the atmosphere, SO. slowly 
converts to sulfate particles. Sulfates in the presence of fog or clouds may produce sulfuric-acid mist. It is 
generally recognized thai entrainment of suifur oxides or sulfate particles into storm clouds is a major contributor 
to the reduced pH levels observed in acid rain precipitation. 


Emissions of particulate matter associated with combustion consist of particles in the size range less than 10 
micrometers (41) in diameter (PM_ ). Emissions of particulate matter associated with combustion, especially 
particles in the size range of | to 4 yw, can cause adverse health effects. Particulates in the atmosphere also tend to 
reduce visibility. 


The type and relative amounts of air pollutants generated by oil and gas operations vary according to the phase of 
activity. There are three principal phases: exploration, development, and production. For a more detailed 
discussion of emission sources associated with each phase, refer to Air Quality Impact of Proposed OCS Lease 
Sale No. 95 (Jacobs Engineering Group, Inc., 1989). Information from that report is still relevant even for 
operations that would occur within the Northwest NPR-A Planning Area. Certain emission sources discussed 
therein obviously do not apply for operations occurring on land, but the report does include a fairly 
comprehensive analysis of activities and emission sources that do occur during oil and gas exploration, 
development, and production, regardless of the specific locations in which they may occur. Significant emission 
sources are summarized below. 
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Federal and State statutes and regulations define air-quality standards in terms of maximum allowable 
concentrations of specific pollutants for various averaging periods (see Table lil-04). These maxima are designed 
to protect human health and welfare. However, one exceedance per year is allowed, cxcept for standards based on 
an annual averaging period. The standards also include Prevention of Significant Deterioration (PSD) provisions 
for nitrogen dioxide, sulfur dioxide, and particulate matter less than 10 u to limit deterioration of existing air 
quality that is better than that otherwise allowed by the standards (an attainment area). Maximum allowable 
increases in concentrations above a baseline level are specified for each PSD pollutant. There are three classes 
(1, Il, and fll) of PSD areas. Class | allows the least degradation and also restricts degradation of visibility. The entire 
NPR-A is Class Il, which allows a moderate incremental decrease in the air quality of the area. Baseline PSD 
pollutant concentrations and the portion of the PSD increments already consumed are established for each 
location by the EPA and the State of Alaska before issuance of air-quality permits. Air-quality standards do not 
directly address all other potential effects, such as acidification of precipitation and freshwater bodies or effects 
on nonagronomic plant species. 


The Alaska Department of Environmental Conservation (ADEC) has jurisdiction for regulating and permitting 
air-quality emissions within the Northwest NPR-A Planning Area. Operators would be required to meet ADEC's 
requirements for air emissions, including the need to obtain construction and operating permits. Construction 
air-quality permits include prevention of significant deterioration requirements. 


For seismic exploration under the No Action option permitting such work to continue, vehicles used in gathering 
seismic and other geological and geophysical data would produce emissions. Pollutants generated would 
primarily consist of NO. (these would consist of NO and NO_; ambient air standards are set only for NO), CO, 
and SO... 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s rele ‘ant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to acopt the No Action Alternative. None of the 
stipulations or ROP’s would affect potential impacts to air quality. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


Impacts to air quality under the No Action Alternative would be localized and negligible. 
7. Vegetation 


Ground-impacting management actions within the Northwest NPR-A Planning Area that may affect vegetation 
under the No Action Alternative include those from non-oil and gas activities and those related to seismic 
exploration of oil and gas resources. 
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a. Effects of Non-Oil and Gas Activities 


These actions include point-to-point air traffic, aerial surveys, paleontological and archaeological excavations, 
camps for research and recreation, overland moves, and off-highway vehicle (OHV) (e.g.. four-wheelers, 
snowmachines, and airboats) use. Most of these activities, except for overland moves, snowmachines, and some 


aerial surveys, occur from June to September. 


Most off-runway landings during aerial surveys would be by fixed-wing aircraft using skis or floats; fewer would 
be by wheeled, fixed-wing aircraft. Only wheeled, fixed-wing aircraft have the potential to affect vegetation. 
Most wheeled-aircraft landings would occur on sand or gravel bars, or possibly on dry, gravelly ndges. These 
landings have the potential to cause minor, short-term damage to the scattered vegetation present on the bars or 
ridges. The specific locations, season, number of landings, weight of aircraft, etc. associated with these activities 
would affect the extent of the minor impacts expected. 


Archaeological digs are most likely to occur on drier soils, where a sod layer has formed. In some archaeological 
digs, the sod may be removed and replaced, causing a temporary disturbance rather than vegetation destruction. 
However, the surface vegetation may be destroyed in some archaeological digs and in most or all paleontological 
digs. The combined extent of such activities is not expected to exceed | acre per year. 


Camps can result in vegetation trampling from foot traffic and tent placement, and in smail spills of stove or 
generator fuel. This can result in temporary (one to a few growing seasons) disturbance to vegetation. Most 
recreational camps are expected to occur on river bars, where vegetative cover is minimal. Large camps for 
research or resource inventory are likely to occur on existing gravel pads, which also have minimal vegetative 
cover. The total land surface affected by camps is not expected to exceed 10 acres per year and would be scattered 
over several sites, with most containing little or no vegetation. 


Most overland moves through the Planning Area involve traffic between Deadhorse and Barrow, Barrow and 
Atgasuk, or Barrow and Wainwright. Moves would occur in winter only, when the ground is frozen and covered 
with snow. The impact to vegetation varies with vehicle type, vegetation type, and snow conditions. 
Low-ground-pressure wheeled vehicles have less impact than steel-tracked vehicles or sleds on skids. Less impact 
usually would be expected in the wetter tundra where the effect, if any, may be the compression of snow and dead 
matter leaving “green trails” visible for one to a few growing seasons (Sec. IV.B.20, Visual Resources). However, 
if a tracked vehicle makes a tight turn or drops its blade too deeply through the snow, surface vegetation may be 
disrupted. If this occurs in wet tundra, thermokarsting can cause impacts greater than those commonly 
experienced in drier tundra. Travel over low shrubs could cause plants to be broken, and travel over tussocks 
sometimes results in their tops being crushed or scraped off. Thus, overland moves may vary from having no 
observable effects in some situations to damaging vegetation and melting permafrost to the extent that it may take 
years or even decades (Emers and Jorgenson, 1997; Jorgenson and Martin, 1997) to heal. Trails within the 
Planning Area on the three routes mentioned above total about 225 mi in length. If a trail is 12 ft wide, the impact 
potentially could affect about 330 acres. See the discussion below on seismic activities for the effects of spills. 


The OHV use would be primarily--or entirely--in support of subsistence activities. Snowmachines used in the 
winter when the ground is frozen and covered by snow would have no or negligible impact on vegetation. Use of 
four-wheel-drive vehicles, if the vehicle is heavy enough, can kill vegetation and result in thermokarst. However, 
most or all such use is likely to be in the immediate vicinity of villages on private lands and not on lands managed 
by the BLM. The impacts of airboats on vegetation would depend on how they are used. If they are kept in the 
river channels, airboats would have no impact on vegetation. If airboats are driven across very shallow marshes, 
they might disturb the sediments in which water sedge grows and result in damage to these plants. 
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b. Effects of Oil and Gas Activities 


There are two options under the No Action Alternative. one that would allow seismic exploration in the Planning 
Area and one that would not. If seismic exploration were not allowed, then there would be no associated impacts 
to vegetation. The following discusses the potential impacts if seismic exploration were to be allowed. 


(1) Effects of Disturbances 


Seismic exploration causes impacts to vegetation similar to those described for overland moves. If seismic 
exploration is allowed, it is assumed there would be one crew active in the Planning Area in alternate winters, 
collecting either 2-D or 3-D seismic data. The exterior dimensions of a typical 2-D survey area vary from about 
960 to 1,920 mi? (614,400 to 1,228,800 acres) and the maximum area impacted by seismic lines is < 19,400 acres 
(400 to 800 mi x 200 ft wide). This figure is presented as a maximum, not only because 800 mi is the higher end 
of the assumed range, but also because not all of the area within the 200-ft-wide path would actually be overrun 
by a vehicle. Trails also are made by camp-move vehicles, which traverse about the same distance as line-miles 
surveyed (Emers and Jorgenson, 1997). In addition, trails are made through the Planning Area while traveling to 
and from the survey area. A camp-move trail is about 12 ft wide, and it is assumed the camp train would involve 
two or three strings of trailers. These strings could use the same trail, but this may cause more severe, longer 
lasting disturbance than the use of separate trails. For this analysis, it is assumed that, on average, 2.5 individual 
camp-train strings would use different trails to decrease overall disturbance and, thus, camp-move trails 
effectively would impact a path 30 ft wide. With < 800 mi of trail within the survey area and an additional 25 mi 
entering and leaving the Planning Area, this would impact a total of < 3,100 acres. Thus, total area impacted by 
2-D seismic surveys would at most be 22,500 acres every other year, less when areas surveyed are smaller than 
maximum size, or zero if 3-D surveys are conducted instead. Impacts on lands east of the Planning Area while 
traveling between there and Kuparuk are discussed in the cumulative analysis. 


A study of tundra disturbance by winter seismic surveys on the eastern portion of Alaska’s North Slope 
(Jorgenson et al., 1996) indicated that | to 2 years after a survey, the disturbance level to the affected tundra under 
seismic lines was little to none on 11 percent of study plots, low on 64 percent, medium on 23 percent, and high 
on 2 percent. After 8 to 9 years, recovery had reduced the disturbance level to little or none on 97 percent of the 
study plots, and no areas of medium or high disturbance remained. The tundra under camp-move trails did not 
recover as rapidly. One to two years after the survey, the disturbance level to the «fected tundra under 
camp-move trails was little to none on 22 percent of study plots, low on 52 percent, medium on 24 percent, and 
high on 2 percent. After 8 to 9 years, recovery had reduced the disturbance level to little or none on 85 percent, 
with low on 10 percent, medium on 4 percent, and high on | percent. 


The above study looked at the effects of seismic exploration that took place about 20 years ago and used some 
vehicle types that were developed 30 to 40 years ago. Presumably, newer equipment types have less impact on 
tundra vegetation. However, the above study represents nearly all of our knowledge about long-term recovery 
from seismic exploration (National Research Council, 2003). For that reason, the results from the above study are 
used as assumptions for further analyses of impact to vegetation in this document. Nonetheless, results of a study 
of seismic exploration impacts near the delta in 2001 (Jorgenson et al., 2003) are presented here for comparison. 
This comparison, however, requires several caveats. Besides comparing modern to older equipment, these two 
studies occurred in different winters when the snow cover probably differed. They occurred on two different areas 
of the North Slope with different terrain types; and the data (visual estimates) were collected by different 
observers. In the 2001 study, conducted in the summer following the seismic work, the disturbance level to 
affected tundra under seismic lines was little to none on 30 percent of plots, low on 66 percent and medium on 
four percent. No plots on seismic lines were estimated to show high disturbance. The disturbance level to the 
affected tundra under camp-move trails was little to none on 18 percent of plots, low on 54 percent and medium 
on 29 percent. No plots in the random sample displayed a high level of disturbance, but at least one occurrence of 
high disturbance was observed elsewhere in the study area. If the difference in results between the two studies 
was due entirely to advances in equipment design, then this suggests that modern seismic lines would see reduced 
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levels of disturbance (primarily more area in the littie to none class and less in the medium class) and camp-move 
trails would see very similar levels of disturbance. 


Applying the data from the older study to the above scenario for 2-D seismic surveys in the Planning Area 
suggests that < 5,660 acres would experience medium to high disturbance every other year (if 2-D rather than 3-D 
surveys are done) and, after 9 years of recovery for any single year's activity, that level of disturbance would 
remain evident on < 160 acres. 


It is assumed that a 3-D seismic operation would cover a total area of 300 to 600 mi? (192,000 to 384,000 acres). 
or 31 percent of the total area covered by a 2-D survey. However, the number of line-miles covered within that 
area would be much greater, varying from 3,750 to 7,500. Thus, the tundra area impacted by seismic lines would 
be < 182,000 acres (7,500 mi by 200 ft wide) for one survey. As for 2-D surveys, this figure is a maximum 
because it uses the higher end of the range of line-miles and not all of the area within the pair of 100-ft wide lines 
would be overrun by a vehicle. For 3-D surveys, the distance covered by camp-move vehicles would not be 
similar to line-miles of survey as is the case for 2-D surveys. It is assumed that camp-move trails would 
approximate 31 percent ( < 250 mi) of those for 2-D surveys, because the total area involved in a 3-D survey is 31 
percent of that covered by 2-D. There still would be an average of an additional 25 mi traveled each way when 
entering and leaving the Planning Area. Thus, camp-move trails would impact < |,110 acres of tundra for one 
survey. Using the figures from Jorgenson et al., 1996, suggests there would be < 45,800 acres of medium to high 
disturbance following a survey and < 60 acres remaining after 9 years. 


Under the seismic option of the No Action Alternative, it is assumed that either one 2-D or 3-D seismic operation 
would occur in the Planning Area during every other winter season. Depending on the survey type and the 
number of line-miles actually accomplished per survey, the range of areas impacted over each two-year period 
would be 11,300 to 183,100 acres. The total area of tundra within the Planning Area impacted by seismic surveys 
as a result of the first lease sale may be less than the product of these numbers times the number of surveys since 
the sale, because individual surveys may overlap one another among years. However, the decrease in acreage 


impacted might be countered by the higher level of disturbance possible in those areas of overlap. 


If it is assumed that impacts to vegetation from overland moves and seismic surveys would occur to different 
land-cover classes in proportion to their occurrence in the Planning Area (Table [11-06)--with the exception of the 
three water classes--then these impacts, whether or not quantified as to area involved, would occur among the 
land-cover classes as presented in (Table [V-23). However, this assumption would be invalid under the following 
scenario. 


As discussed in Section III, Description of the Affected Environment, more than 95 percent of the Planning Area 
may be classified as “wetland” by some definitions. There are, however, some general differences between the 
northern and southern portions of the Planning Area. The northern portion lies in the coastal plain and has a 
higher of “marsh wetlands” (aquatic, flooded tundra, and wet tundra land-cover classes, see (Table 
IV-23), whereas the southern portion lies in the foothills and has a higher frequency of “tussock wetlands” 
(tussock tundra and dwarf shrub land-cover classes, see (Table [V-23). If it is assumed that seismic exploration 
activity is more likely to be concentrated in the northern portion of the Planning Area, then the “marsh wetland” 
cover types would be affected in greater proportion than suggested in (Table IV-23) and the “tussock wetland” 
cover types would be affected less. The comparative value of these two generalized wetland types depends on the 
context in which they are being evaluated. For instance, the “marsh wetlands” are generally of greater importance 
to waterbirds, whereas the “tussock wetlands” are generally of greater importance to some shorebirds and 
songbirds, or to caribou. 


(2) Effects of Spills 
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Under the No Action Alternative, there would be no spills of crude oi] because there would be no oil/gas lease 
sales and subsequent drilling. Spills of refined cil (diesel fuel. hydraulic fluid. lubricants) could occur during 
overland moves and seismic surveys. Most of these spills are likely to be small, averaging 3 to 5 gallons or less. 
would affect small areas of ground ( < 50 ft’), and the contaminated snow would be cleaned up immediately upon 
discovery. A spill from a large storage tank is much less likely, but could affect up to 500 ft’. Overall, past spills 
on Alaska’s North Slope have caused minor ecological damage, and ecosystems have shown a good potential for 
recovery, with wetter areas recovering more quickiy Jorgenson, 1997; McKendrick, 2000). 


c. Effectiveness of Stipulations and Requii#a Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Control and cleanup of spills (see ROP A-6 for Alternative C) would protect both vegetation and soils. Measures 
equivalent to Stipulation C-1b for Alternative C would restrict operations to those conditions when soils are 
capable of withstanding overiand travel without effect. Measures equivalent to ROP’s C-Ic and C-le for 
Alternative C would provide the AO with control over the kinds of vehicles operated as well as provide guidance 
for the protection of the insulative vegetation. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


Impacts to vegetation from management actions under the No Action Alternative would involve either 
disturbance or destruction. If the option allowing seismic exploration were implemented, seismic work would 
account for most (>95%) of those impacts. The duration of all impacts would be short term, ranging up to 5 
months. Complete recovery of the vegetation in impacted areas could vary from | year to decades. The overall 
impact to the vegetation communities of the 8.8 million acres of BLM-managed surface lands in the Planning 
Area would be negligible without seismic exploration. From 0.1 to 2.0 percent of the Planning Area would be 
impacted every other year by seismic surveying. This represents only a minor impact to vegetation communities 
overall. However, if the seismic exploration were to cause a moderate to high level of disturbance near a 
population of one of the rare plant species, the effect on that particular taxon could be moderate to severe. 


8. Fish Resources 


a. Freshwater and Anadromous/Amphidromous Fish 


(1) Effects of Non-Oil and Gas Activities 


Actions associated with the No Action Alternative that could cause disturbance to fish include camps for research 
and recreation, and overland moves. Most of these activities, except for overland moves, occur during June to 
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September. 


Ground activities related to research include data collection activities and camp setup. Camps vary in size from 
small mobile parties that remain at a site for a few days or move daily. to larger camps that may be set up in one 
location for portions of the summer field season. Regardless of size, potential impacts to fish at these sites are 
related to fuel spills that would enter the water. Mobile camps are likely to have only small quantities of stove 
fuel needed fcr cooking or gas necessary for boat motors. Impacts from spills at these sites pose little risk to fish. 
Stationary camps often have fuel caches used for helicopters. Fuel is either stored in bladders or drums with 
quantities of up to 5,000 gallons on site. Given this scenario, a fuel spill at a storage site could occur and 


potentially impact fish. Possible impacts are presented below in “Effects of Spills.” 


Recreation activities are similar to mobile research camps in that they are likely to be short term in nature with 
daily or frequent movements between sites. Impacts from this activity include potential fuei spills and sport fish 
harvest. Fuels in these camps are likely to be limited to stove fuel and possibly gas used in boat motors. The risk 
of water contamination by a spill is negligible given the types of containment used and the small amounts of fuel 
involved. Fishing activity is widely dispersed for float trip pirties. Eight parties (Table IV-28) with four persons 
per party are expected to float or use boats in the Planning Area in any given year. Based on past BLM permitting 
experience, it is expected that almost all fish caught would be released. Similarly, fishing activities at research 
can ps involve mostly catch and release. Therefore, impacts to fish from hook-and-line fishing are not expected. 


Overland moves are permitted during the winter after the ground is frozen and there is sufficient snow cover. 
Common routes of travel include Prudhoe Bay or Oliktok to Barrow, Barrow to Wainwright, or Barrow to 
Atgasuk. Typical routes are over the sea ice between Prudhoe Bay and Barrow, and over upland terrain from 
Barrow to Wainwright and Atgasuk. An estimated 20 to 60 trips per year are anticipated under the No Action 
Alternative. The most likely source of concern to fish and their habitat during this activity is a fuel spill. Most 
spills are expected to be small ( < 5 gallons) and would occur during fuel transfer. A larger spill from a fuel tank 
is less likely, though possible. Impacts related to spills are discussed in this section under “Effects of Spills.” 


(2) Effects of Oil and Gas Activities 


The two options under the No Action Alternative are allowing and not allowing seismic activity. If seismic 
activity is not allowed, then impacts to fish from seismic activities are precluded. The following paragraphs 
discuss potential impacts under the option allowing seismic surveying. 


(a) Effects of Disturbances 


Seismic surveys in the Northwest NPR-A Planning Area are expected to use Vibroseis as the technique for 
seismic data collection. Acoustical energy pulses emitted by this equipment can locate subsurface geological 
structures that might contain oil or gas. The energy pulses are generated by special vibrator equipment mounted 
on all-terrain, low-ground-pressure vehicles. The equipment used can collect either 2-D or 3-D data depending 
upon evaluation needs. Under the No Action Alternative, it is assumed that one 2-D or one 3-D seismic operation 
would occur in alternate winters. A typical 2-D operation would be expected to cover 400 to 800 line-miles per 
season, while a 3-D operation covering a 30- x 15-mi survey area would contain approximately 5,625 line-miles 
of data. 


Survey lines in both 2-D and 3-D seismic operations form a grid and pass over both land and water (ice-covered 
lakes) in the course of data collection. Some of the lakes can be expected to harbor fish. When a vibrator operates 
on floating ice, a considerable portion of the wave field travels horizontally within the ice and water layers. 
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Possible impacts to local populations of fish from the pressure waves are a concern to consumptive users and 
biologists. In an effort to quantify pressure wave action, Nyland (2002) conducted a field test on an unnamed fish 
bearing lake in the Colville River Delta in northern Alaska. Average ice thickness was 1.8 m and average water 
depth was 1.6 m. Vibrators were used to emit pressure waves at distances from 7.3 to 1,000 m from a base point 
in the lake. Hydrophones located in the water collected the sound pressure levels. Variation in sound levels with 
the distance from the source and peak particle velocities were measured. Though no fish were examined as part of 
this study, maximum sound pressures recorded were below the Alaska Deparirment of Fish and Game guidelines 
for instantaneous pressure changes allowed in the swim bladders of fish. 


The effects of vibration on most overwintering fish are expected to be short term and sublethal. Likely effects 

would include avoidance behavior. Based on the study outlined above. the relatively small number of seismic 

surveys expected, the short time duration of the pressure impulses in any given spot (several seconds), and the 
low density of arctic fish in most of the Planning Area in the winter, seismic surveys are not expected to have a 
perceptible effect on populations of arctic fish. 


(b) Effects of Spills 


The bodies of freshwater in the Planning Area are substantially smaller in size than the marine environment, 
where the effects of former oil spills have been observed. Fuel spills associated with the No Action Alternative 
are likely to be small and would consist of refined oils. Likely sources of spiils under this alternative are from fuel 
bladders or tanks at research and seismic sites, and from transfer of fuel from storage systems to equipment. 


Most fuel spills would not come in contact with fish habitz:. Refueling and storage are stipulated to occur at least 
500 ft from fish-bearing waterbodies. The only exception i rei weling of light duty equipment. The BLM fueling 
operations, such as at research camps, add further protections 6» requiring spill cleanup material at all caches and 
secondary containment for storage in excess of 50 gallons or if a fuel spill can reasonably be expected to reach 
water. Some spills in the winter would be related to seismic studies or overland moves. These would likely occur 
during refueling and would be contained with onsite absorbents. Given the small size of the anticipated fuel spills 
associated with the No Action Alternative, measurable effects on arctic fish populations in the Planning Area are 
not expected. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative 


Measures equivalent to Stipulations A-1, A-2, A-3, and C-2 and ROP C-1 for Alternative C would be most likely 
to be beneficial to arctic fish. The effects of accidental fuel spills and loss of overwintering fish habitat would be 


minimized by implementation of these stipulations. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. The current operating procedures and stipulations 
developed through the permitting process and attached to land use authorizations for research, overland moves, 
seismic operations, and recreational operations are adequate to protect fish resources under the No Action 
Alternative. 
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(4) Conclusion 


Under the No Action Alternative, disturbance related to research, recreation. overland moves, seismic surveys. 
and fuel spilis ts not expected to have a measurable effect on arctic fish populations in the Northwest NPR-A 
Planning Area over the life of the plan. 


b. Marine Fish 


Under the No Action Alternative, the Northwest NPR-A Planning Area would not be offered for oil and gas 

leasing. Because several species of marine fishes (Figure I1]-25) occur year-round or seasonally in the marine 

waters within and adjacent to the Planning Area, some individual fishes may be exposed to effects from other 
natent estehien 


(1) Effects of Non-Oil and Gas Activities 


Coastal activities that may affect marine fishes under the No Action Alternative include vessel traffic and fuel 
spills. The occurrence of these events is not likely to have a measurable effect on marine fish populations. If a 
large, diesel-fuel spill were to occur in coastal marine waters, some individual marine fishes may be harmed or 
killed. A large spill is not likely to have a measurable effect on any marine fish population. 


(2) Effects of Oil and Gas Activities 


Marine fish could be adversely affected by seismic surveys if the survey« were to occur above overwintering 
areas. Likely effects would include avoidance behavior and short-term added stress, but also could result in the 
death of some individuals of the more sensitive lifestages (¢.g.. juveniles). The effect on most overwintering 
marine fish is expected to consist of only short-term, sublethal effects. No measurable effect on marine fish 
populations would be expected. The likelihood of seismic surveys occurring above overwintering areas is 
considered very low. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


The effects of any fuel or oi! spills on marine fish would be mitigated by measures equivalent to stipulations A-| 
through A-3 and ROP’s A-3 through A-8 under Alternative C. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
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(4) Conclusion 


Under the No Action Alternative, the effects of activities other than oil and gas exploration and development on 
marine fish would be local and short term, with no measurable effects on populations. 


c. Essential Fish Habitat 


The only essential fish habitat (EFH) designated in the Planning Area covers the five species of Pacific salmon: 
chinook (or king) (Oncorhynchus tshawytscha), coho (or silver) (O. kisutch), pink (or humpback) (O. gorbuscha), 
sockeye (or red) (O. nerka\ and chum (or dog) (O. keta) (North Pacific Fisheries Management Council, 1997). 
Designated salmon EFH in the freshwaters of Alaska encompass virtually all of the coastal streams to about 70 ° 
N. latitude. The southern point of the coastal portion of the Northwest NPR-A Planning Area (Icy Cape) is located 
at about 70 ° 1S’ N. Salmon EFH in marine waters of Alaska is formally designated as the area within the 320-km 
exclusive economic zone boundary of the United States, down to a depth of 500 m (North Pacific Fisheries 
Management Council, 1999). There is little evidence of viable, self-sustaining salmon populations in the Beaufort 
and the northern (north of 70 ° N.) Chukchi Sea. Present salmon populations have a very difficult time 
establishing and persisting. most likely because of the marginal habitats (Craig, 1989a; Fechhelm and Griffiths, 
2001). Based on the above discussion (also see EFH in Section III of this document), and given the protection 
provided by the mitigation measures formuated fur this [AP/EIS, the proposed action is not expected to adversely 
impact salmon or their habitat. It has been assigned the EFH determination “may affect, not likely to adversely 
affect.” 


Because the potential impacts to the few salmon that are present in the Northwest NPR-A Planning Area are much 
the same as those for all other fish species, impacts on salmon, as part of EFH., are evaluated in the general 
fisheries analyses for this alternative. 


This section discusses potentially adverse effects of managemeni actions on non-endangered birds within the 
Northwest NPR-A Planning Area under the No Action Alternative. The primary effects on birds exposed to such 
activities would be |) altered distribution, abundance and/or behavior resulting from disturbance during the 
breeding. molting. or migration periods; 2) alteration of habitats; and 3) effects resulting from pollution of the 
environment by refined-oil products, wastewater, and solid/liquid wastes of varying toxicity. Nearly all of the 
approximately 70 species of regularly occurring birds are migrants, seasonally occupying a variety of wetland, 
tundra. riverine, and marine habitats in or adjacent to the Northwest NPR-A portion of the Arctic Coastal Plain 
(ACP). Principal bird groups considered here include loons and waterfow!, shorebirds, raptors, passerines, and 
seabirds. 


a. Effects of Non-Oil and Gas Activities 


(1) Effects of Ground-Based Disturbance 
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Nose from human activities, as well as visual presence of humans and/or equipment. may disturb birds during 
any part of the annual cycle spent in Northwest NPR-A. Birds may be disturbed especially during sensitive 
periods as when attending a nest, brood-rearing. or in a flightless molt condition. Potentially disturbing activities 
and remediation, and recreational activities (Table [V-28). Attraction of predators to sites of activity may increase 
predation on birds. 


(a) Ground Transport 


Most ground transport associated with private, industry, or agency activities (Table IV-28) would occur during 
winter months (December-April). when nearly all birds are absent from the region. If the 20 to 60 trips annually 
between Prudhoe Bay or Oliktok Point and Barrow take place over offshore ice, there would be no effect on birds. 
Although there is little direct evidence from winter studies, the effect of occasional (¢.g.. | trip/week) overland 
traffic along the coast is likely to only temporarily displace any ptarmigan. gyrfalcons, and snowy owls present in 
the area for <1 day and up to an estimated 700 ft (213 m) from the route (Grubb et al.. 1992; Murphy and 
Anderson, 1993; Skagen, Knight. and Orians, 1991; Stalmaster and Newman, 1978). If traffic is more routine 
(e.g., 3 trips/week), these species may vacate an area of up to 0.6 mi (1 km) from the route. These effects are 
expected to last the winter-transport season, with potential for recovery to onginal distribution and abundance 
following cessation of the activity in late spring. 


(b) Summer Camps 


Large summer camps (15 persons) potentially could be located at sites noted in the Northeast NPR-A LAP/EIS 
(1998) that are outside the Northwest NPR-A Planning Area, or at new locations such as the upper Meade River 
area. Such encampments may result in a local-disturbance area as much as 700 ft (213 m) to 0.6 mi (1 km) (Grubb 
et al., 1992; Johnson et al., 2003; Murphy and Anderson, 1993, Skagen, Knight, and Orians, 1991; Stalmaster and 
Newman, 1978) from each camp (35 to 776 acres; 0.14 to 3.14 km? ) for the 6-week duration of operation (Table 
IV-28). Humans on foot and noise-generating activities are expected to cause responses ranging from moving to 
the safety of a nearby lake to departure from the area for several hours (Burgess and Ritchie, 1989). Nest attempts 
and success are expected to decline in any such area, but the effect probably would vary considerably depending 
on the availability of appropriate habitat for each species comprising the local bird community (undisturbed 
habitat in the immediate vicinity of these occupied or formerly occupied sites may be of variable extent), the 
intensity of disturbance factors, the sensitivity of each species to disturbance: and the potential for habituation to 
particular factors (e.g.. Haugh, 1982; Johnson and Noei, 1996). Smaller encampments, with fewer people and less 
equipment operation, are expected to cause correspondingly lower levels of disturbance, but still are likely to 
temporarily displace local birds from the immediate vicinity for variable periods. A few species (e.g.. glaucous 
gull, common raven) may be attracted to encampments. 


1) Local Effects 


Since future large camp locations within the Northwest NPR-A are uncertain, their potential impact on local areas 
occupied by species of concern must be estimated. However, one potential location on the upper Meade River, for 
example, could result in disturbance of medium- to high-density areas for species such as Pacific loon, 
red-throated loon, tundra swan, long-tailed duck, Sabine's gull, and some shorebird species (Map 6, Map 38, 
Map 39, Map 42, and Map 46) recorded on the annual breeding pair surveys (Malick, Platte, and Stehn, 2002). 
Regional population trends of red-throated loon and Sabine's gull are of conce: 9 because of recent declines. Local 
populations of those species adversely affected are likely to experience minor declines in breeding success in 
summers when camps are occupied: and the lost productivity may be difficult to separate from natural variation in 
population numbers and vanation inherent in survey methods currently in use. Likewise, brood-rearing or molting 
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birds probably would be displaced from the vicinity of these camps. but the small area and numbers involved are 
expected to result in negligible oss of foraging habitat for these local groups of individuals and negligible 
declines in survival and recrusment. In addition, at least one gyrfaicon nest was active on the upper Meade River 
in 1999 (Ritchie and Wildman. 2000). lt is expected that camps would be located to avoid resources of concern. 
The overall effect of camps on regional (ACP) bird populations ts likely to be negligible except that the effect 
could potentially escalate from negligible to minor for species such as the red-throated loon and king eider whose 
populations have shown substantial declines in recent decades (Gotthardt. 2001, Larned et al. 2001). Vegetation 
trampling and/or excavation that occur near camps are likely to represent negligible habitat loss. 


Small resource-survey camps along rivers are relocated frequently, (¢.g.. every 3 to S days during a 3-week 
imerval). Activities at these camps may disturb nesting passerines for shor penods, but the effect of such 
short-term presence on population productivity is likely to be negligible. However, raptors at nest sites along the 
portion of the Colville River that abuts the southeastern Planning Area that are exposed to 3- to S-day 
disturbances might exhibit a more substantial adverse response, although Ritchie (1987) found that short-term 
disturbance of peregrine falcon nest sites did not cause significant alteration of activity patterns and no significant 
changes in production of fledglings. The potential exists for bnef penods of disturbance of peregrine falcon. 
gyttalcon, and rough-legged hawk nest sites from such activities in the southern portion of the Planning Area 
(Ritchie and Wildman. 2000), although it is not likely that peniods of shor duration would cause nest site 
abandonment. If scientific survey or research camps were occupied for periods longer than 3 to 5 days and/or 
surveys extended over larger areas, greater numbers of nesting attempts by raptors, waterfow!, shorebirds, or 
passermnes could be disrupted. but the expected minor local loss of productivity likely would cause only a 
negligible regional population effect. Small recreational parues traveling along nvers or backpacking through 
wetland areas for relatively short penods are expected to have no more impact than small survey camps. 


2) Predator Effects 


The attraction of bird predators (glaucous gull, common raven, arctic fox, brown bear) to uncontained refuse is 
well known. Even if waste 1s carefully controlled, previously habituated individuals may be attracted to camps. It 
ts Not Certain in most instances what effect predation by these species has on overall reproductive success and 
local population trends. although some studies have demonstrated a strong correlation between the presence of 
predators and lower reproductive success. Fox and gull predation on island-nesting species or those that are 
colonial has been implicated in nest losses ranging from substantial to total failure (e.g. snow goose: Burgess and 
Rose, 1994; Johnson and Noel, 1996; common cider: Lanctot, et al., 2001; Quinlan and Lehnhausen, 1982). 
Several studies have correlated nest success with fox predation pressure (¢ g.. brant and shorebirds: Underhill et 
al.. 1993). Camps supporting proposed summer activities in the Planning Area could attract predators, but most 
camps would be short-term with small numbers of people present. Large summer camps would be in place for 
sufficient periods to attract a temporary local concentration of predators that may affect breeding success of local 
bird communities. Activities at such camps could affect loons, waterfowl, and any of several shorebird and 
passerine species present. Overall productivity and recruitment lost from the local area may be difficult to 
separate from natural variation im population numbers. 


(c) Waste Removal 


During the breeding season. disturbance from hazardous waste and solid maternal removal. and remediation or 
cleanup of fuel spills reaching offsite areas (involving operation of heavy equipment for up to 3 to 4 weeks) may 
displace small numbers of nesting. brood-rearing or molting birds from the immediate area temporanty. although 
effects are not expected to extend beyond 700 fi to 0.6 mi. Either activity could cause local disruption of some 
breeding attempts or foraging activities, but the losses may be difficult to separate from natural variation in 
population numbers. These camps would be covered by solid waste stipulations. 


(d) River Transport 
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From June to September, boat travel to resource-survey camps and for recreation or hunting on the Colville 
River--and potentially other nvers--could expose substantial numbers of arctic peregrine falcons. as weil as 
gytfalcons and rough-legged hawks. to human presence (Ritchie, 1987). Float-trip traffic on the Colville is 
expected to number up to 8 parties per season (about | float trip every 1.5 weeks; see Table [V-28), typically with 
4 persons in cach party. River traffic on this section is expected to be lower than that which occurs below Umiat. 
a frequency that has not prevented the regional peregnine population along that portion of the nver from 
increasing. There is no indication that this level of activity is adversely affecting the other two species, but 
montonng that would address this question has not been done routinely The tall-shrub mpanan habitat along 
nvers 1s umportamt habitai for nesting passerine birds. Studies to determine the effect of varying traffic levels in 
this situation have not been done. but any severe effects are likely to be localized premanly where "wer parties 
concentrate thes onshore activities. 


(2) Effects of Aircraft Disturbance 


Both fixed-wing asrcraft and helicopters are used for summer-season (June-September) aenal surveys. suppor of 
ground-based surveys and camps, and suppor of recreational activites. 


(a) Summer Camp Support 


Establishment and maintenance of large summer camps (see above) require aircraft suppor several times per 
week as well as flights for transport to worksites and for aenal wildlife and other surveys Routine overflight of 
bird high-wse areas by aircraft supplying or operating out of these camps could cause effects ranging from 
ahandonment of nesting efforts (or lower survival of young im extreme cases) to avordance of certain areas of 
favorable habutat for future nesting attempts or brood-rearng Regardless of whether flights ongiate from 
Deadhorse or Barrow, or elsewhere, and where the destination site 1s located im the Planning Area. it 1s likely that 
some areas of high density for one or more species would be overflown. Under the No Action Alternative. aircraft 
are stipulated to fly above |.S00 ft when within 4 mi of raptor nesting cliffs, and 2,000 fit above caribou 
insect-rehef areas, which would avord disturbing birds in those areas as well Also. routes could be chosen to 
avord areas important for those species whose populations have declined Except mm the vicinity of large camps. 
disturbance effects from aircraft logistical flights are likely to be neghgrible, although routine flights may cause 
minor effects om nest success and survival in the lacal populations of declining species. 


(b) Wiidlife Surveys 


Aerial wildlife surveys based at large camps are expected to involve daily flights for 2 weeks, premarly im June 
and July in several wildlife areas, although canbou tagging may continue through July Aenal surveys for exders 
in mid-June and the aerial breeding pair survey in late June-early July cover semular areas of the ACP cach year 
However, in a given year, only about 2 to 4 percent of the survey areas are overflown (Larned et al. 200), 
Maliek, Platte and Stehn, 2002). so disturbance on an arcawide basis 1s likely to be negligible In some years. 
smaller areas are overflown more intensively For example, beginning in 1999. a 100 mi’ area northwest of 
Atqasuk was surveyed sufficiently intensively during the week-long exder survey nenad to provide $0 to 100 
percent coverage (Larned et al. 2001) In addition, a portion of the standard ACP esder survey area was flown by 
helicopter instead of the typical fixed-wing aircraft. All of these wildlife survey fights, particularly those 
involving helicopters, have a com aderable potential for disturbance because they require bow -altstude flight (100 
to 150 ft) over areas accupred ‘sy birds that may be in sensitive phases of the annual cycle (nesting. broadrearng. 
molting). If such surveys v ere carned out once per season, they still would likely have a neghpible effect on both 
local and regional populs ons 
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Exder and breedeng-pam survey areas overlie about 16 peregrine falcon sites observed in 1999 (some with only a 
single bird present). and 2 known rough-legged hawk sites mn the southern portion of the Planning Area (Ritchie 
and Wildman. 2000). however. amy given area would be overflown only every fourth year. Raptor surveys 
potentially could disturb a given nest every year. but a single disturbance event during the breeding season 1s not 
expected to cause nest abandonment. 


Occasional BLM resource aerial surveys would occur June to August. Use of aircraft to establish or move small 
recreational of agency camps and carry out acnal surveys could occur m addition to routine supply operations for 
larger camps. although the former are likely to be scattered. so particular areas probably would be overflown only 
afew umes. These operations are not expected to add significantly to the standard wildlife surveys or supply 
operations for larger summer camps. Overall, most areas are likely to be overflown no more than a few times and 
thus the impact on local or regional bird populations 1s likely to be neghgible. Impacts may be minor in the 
immediate viconity of large camps, where aircraf, disturbance could be relatively routine for up to six weeks, but 


likely still negh gable on regional populations 


The overall impact of aircraft would depend both on the character of the operations such as type of aircraft, flight 
frequency, altetudes. routes used (lateral distance from sensitive areas), season of operation. and the sensitivity of 
the population segment exposed to potentially disturbing operations. For example. studies im the vicinity of 
Teshekpuk Lake (Derksen et al. 1992) found that molting brant were significantly more disturbed by helicopters 
flying below 3.511 ft (1,070 m) within 2.5 mi (4.0 km) than they were by helicopters above this altitude, as 
indicated by the duration of escape behavior. Disturbed birds were found to move away from an area at five times 
the rate of undisturbed birds. suggesting that disturbance could elevate daily energy expense by adding the cost of 
disturbance avordame behavior Also. disturbance may add considerably to the cost of recovering exhausted 
energy reserves following spring migration or accumulating the energy required for feather growth during molt 
and fat deposits for use during fall migration. by displacing brant from preferred habstat that presumably 
represents the most favorable energy intake situation (Derksen, et al. 1992). Molting brant could be subyect to 
greater predation if they are forced to move between lakes (Derksen, Weller, and Eldridge, 1979). Weight loss of 
brant in the Teshekpuk Lake area was modeled under vanous disturbance intensities (varying frequency and 
altitude) from aircraft (Derksen, et 21. 1992, Miller, 1994). There is some question whether brant can take in 
enough food to undergo molt withvul drawing on stored fat reserves. or protem. and thus may not be able to 
compensate for the added energy costs of disturbance (Taylor, 2002. pers. comm.) Based on the results of the 
Teshekpuk Lake brant study, the level of aircraft activity lykely to occur in the Northwest NPR-A probably would 
cause only cight werght loss in this and other species in a few local areas, nd result only ic: minor effects in the 
populations of those areas The ultimate result of such an effect im terms of reproductive success or survival of 
ees ea eo pit enter oy ga any host productivity or recruitment may be difficult to 


separate from natural vanation in population numbers 


Although bird species vary in sensitivity to disturbance, any breeding or post-breeding birds exposed to routine 
aircraft disturbance could be displaced from local habitats and/or subject to increased energy demands. For 
example, hehcopter disturbance of one gyrfalcon pair did not cause nest abandonment or reduced productivity. 
but the pair did not occupy that site the following year (Platt, 1977). 


(3) Effects of Spills 


Birds expenencing moderate to heavy contact with refined-onl products (pnmanly fuels and lubncants) are not 
expected to survive. However, if such spills (estimated average volume less than | bbl) were to occur on pads (or 
ice roads in winter) where they could be contained and removed, significant exposure of birds would not be 
expected to accur If fuel were to reach a lake where waterfow! or other waterbirds were present. especially 
during the broad-rearing penad, losses of up to a few tens of individuals would be possible. A fuel release 
emering a stream or river may result on semilar losses, Recovery to the onginal population status may be difficult 
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to determine because of the natural variation in population numbers. 


b. Effects of Oil and Gas Activities 


Although this alternative precludes oil and gas exploration and development, if the option allowing seismic 
surveys were to be implemented, seismic surveying would occur during winter months (December-April), when 
nearly all birds are absent from the region. One 2-D seismic operation (expected to occur in alternate winters, 
typically involving 10 vehicles with a crew of 40 to 60, moving camp every 3 to 7 days and traversing gridlines 5 
to 10 mi apart) could displace small numbers of ptarmigan, gyrfalcons, and snowy owls temporarily from within 
700 ft (213 m) to 0.6 mi (1 km) of the local activity area around each 5- to 10-mi segment of 400 to 800 mi (644 
to 1,287 km) of survey gridlines in a winter season. A typical 3-D seismic operation, involving a crew of 50 to 80 
people collecting 2 to 4 mi? of data per day can cover 300 to 600 mi? (777 to 1,554 km? ) per season. Because 
areas of potential disturbance and the birds are both dispersed over a large area, there is not expected to be a 
significant population effect. Seismic trains, operating in winter, are required by stipulation to remove solid waste 
from BLM lands, hence this activity is not expected to enhance the survival of arctic foxes significantly. Primarily 
fixed-wing aircraft would be used for support of seismic surveys. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


If the option allowing winter seismic exploration activity were to be implemented, impacts on birds could be 
mitigated through restrictions placed on operators to mitigate effects of four types of impacts: |) disturbance 
from noise or activity; 2) adverse alteration of habitats, 3) contamination of waterbodies occupied by birds: and 4) 
mortality of fish that are prey for fish-eating birds. Measures equivalent to stipulations A-3, B-1, B-2, C-2, D-2, 
and F-| and ROP F-1 under Alternative C would avoid most disturbance of several bird species from late winter 
seismic activity, some breeding season disturbance of birds, and avoid some adverse alteration of habitats. They 
could help prevent spilled fuel or other toxic materials from reaching waterbodies where waterbirds or fish prey 
of fish-eating birds could become contaminated, or contamination of surrounding nesting and brood-rearing 
habitats. In most cases, the stipulations and ROP’s are likely to affect only a relatively small proportion of 
available habitat of the type indicated, and/or a relatively small proportion of a particular species’ regional 
population. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


Most disturbance effects on birds under the No Action Alternative--associated with winter ground transport and 
seismic exploration, summer aircraft support of small survey or research camps or recreational parties, aerial bird 
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surveys, boat traffic at the current level on the Colville and other rivers, waste removal and fuel-spill cleanup 
activities, and habitat loss in the vicinity of camps--are likely to be negligible (temporary), both at the local and 
ACP regional population level. Disturbance in the vicinity of large summer camps (including air support for them 
and aerial surveys based from them) and smaller camps (if relatively numerous and occupied for the maximum 
time period noted) is likely to cause minor effects (persistent during the period of activity) on local bird 
communities. Such effects also are likely to be negligible for ACP regional populations of abundant, stable or 
increasing species, bui may be elevated to the minor level for species that are uncommon, decreasing, or recently 
declined. Although in the vicinity of large camps this may represent a substantial local effect for declining species 
such as the red-throated loon or king eider, in the context of likely near-term activities it is not expected to 
represent a significant impact. Quantitative effects may be difficult to separate from natural variation in 
population numbers. Stipulations would minimize disturbance from most factors associated with oil and gas 
seismic exploration and help prevent degradation and contamination of essential bird habitats. 


10. Mammals 


a. Terrestrial Mammals 


(1) Effects of Non-Oil and Gas Activities 


Activities that may affect terrestrial mammals include aerial surveys (including those for wildlife) and ground 
activities such as resource inventories, paleontological excavations, research camps, recreational camps (hunting 
and river floating), and overland moves. Overland moves occur during the winter on frozen tundra, ice roads, or 
stable, shorefast ice. The other activities occur from summer to early fall (June-September). Short-term 
displacement and/or disturbance (few minutes to a few hours) of terrestrial wildlife may result from helicopter 
and fixed-wing traffic, and ground traffic associated with these activities. Caribou have been shown to exhibit 
panic or violent flight reactions to aircraft flying at elevations of 162 ft (60 m) and to exhibit strong escape 
responses (animals trotting or running from aircraft) to aircraft flying at 150 to 1,000 ft (45 to 300 m) (Calef, 
DeBock, and Lortie, 1976). These documented reactions were to aircraft that circled and repeatedly flew over 
caribou groups. While aircraft associated with aerial wildlife surveys may circle or fly over a group of caribou 
more than once, aircraft associated with support of survey/inventory camps would pass over caribou only once on 
any given flight to or from a camp. Recreational and research camps may result in short-term displacement (24 
hours to 6 weeks) or harassment of terrestrial mammals and minor disturbance to the vegetation and soil due to 
trampling ( < 3/4 acre). Potential habitat disturbance from large camps would be reduced by using existing sites 
whenever possible. Camps may attract bears and foxes, and result in the shooting of bears that learn to associate 
humans with food sources. Such losses by themselves are expected to be minor or insignificant to the bear 
population but would contribute to cumulative adverse effects. Direct mortality and degradation of habitat of 
small rodents (such as lemmings and voles) may occur locally at excavations, camps, and on trails used for 
overland moves. However, these losses would be insignificant to regional populations on the Arctic Coastal Plain. 
Current management practices and stipulations developed through the permitting process and attached to land use 
authorizations for temporary facilities, overland moves, and recreation permits would effectively mitigate impacts 
to terrestrial mammals. For example, overland moves require the use of low-ground-pressure vehicles and are 
permitted to travel only over snow-covered, frozen ground to minimize impacts to vegetation and soil. Special 
recreation permits stipulate the proper handling of wastes and fuels. 


Very small fuel spills ( < | bbl) could occur in association with resource inventory surveys, recreational activities, 
and overland moves. These spills are likely to involve aviation fuel and other light-fraction hydrocarbon fuels that 
would evaporate and disperse rapidly in the environment with only a local effect on vegetation. Such events are 
not expected to have any significant effects on terrestrial mammals. 


(2) Effects of Oil and Gas Activities 
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(a) No Seismic Option 


Under this option, no seismic operations would be conducted within the Planning Area and consequently, there 
would be no impacts to terrestrial mammals. 


(b) Seismic Option 


One 2-D or 3-D seismic operation (40 to 80 people) would occur in alternate years. Habitat impacts would be 
minor as seismic activities occur during the winter on frozen tundra or ice. Potential causes of disturbance to 
terrestrial mammals from seismic activities include surface vehicular traffic on frozen tundra or ice, and 
fixed-wing aircraft traffic. In most cases, these activities are expected to cause short-term (few minutes to < | 
hour) displacements and/or disturbance of terrestrial mammals. When 3-D seismic exploration survey lines are 
located only 500 to 2,000 ft apart, localized displacement of terrestrial mammals could last for several days. 
Effects on caribou and moose would be similar in type to those discussed under non-oil and -gas activities, but 
greater in extent, frequency, and duration. 


Studies of the effects of oil and gas exploration on muskoxen in Alaska and Canada have focused on disturbances 
associated with winter seismic operations. Some muskoxen reacted to seismic activities at distances up to 2.48 mi 
(4 km) from the operations; however, reactions were highly variable among individuals (Reynolds and LaPlant, 
1985). Responses varied from no response to becoming alert, forming defense formations, or running away 
(Winters and Shideler, 1990). The movements of muskoxen away from the seismic operations did not exceed 3.1 
mi (5 km) and had no apparent effect on muskoxen distribution (Reynolds and LaPlant, 1986). Unlike caribou, 
muskoxen are not able to easily travel and dig through snow. In the winter, they search out sites with shallow 
snow, and greatly reduce movements and activity to conserve energy (USDOI, FWS, 1999a). Muskoxen survive 
the winter by using stored body fat and reducing movement to compensate for low forage intake (Dau, 2001). 
Because of this strategy, muskoxen may be more susceptible to disturbances during the winter. Repeated 
ne en ee ae oe 

rates. Depending upon the location of the seismic exploration, impacts on muskoxen would be non-existent to 
minimal. Most of the Planning Area is currently unoccupied by muskoxen, although potential habitat 
encompasses much of the Planning Area, and populations outside of the Planning Area are gradually expanding 
their range. At most, seismic operations would be expected to encounter no more than an occasional lone bull. No 
breeding groups would be affected, except possibly from seismic crews accessing the Planning Area from 
overland routes from Kuparuk River area. 


Exploration activities and human presence pose potentially serious disturbances to denning bears. In one study, 
seismic activities within 1.15 mi (1.8 km) of a grizzly bear den caused changes in heart rate and movement of the 
female bear and cubs (Reynolds, Reynolds, and Follmann, 1986). The investigators suggest that seismic testing 
activities within about 600 ft of a den may cause abandonment of the den. Under this alternative, Stipulation J-2 
prohibits exploration activities within 42 mile of occupied grizzly bear dens. If den locations are known in the 
areas that seismic work occurs, impacts to hibernating bears would be reduced. If den locations were unknown, 
the stipulation would have little effect. Impacts to bears are expected to be minimal since the level of proposed 
seismic work is low. In addition, the area of highest potential for oil is the lowest density bear habitat. 


Seismic camps may result in localized disturbance and/or displacement of terrestrial mammals for up to a few 
days. Bears and foxes may also be attracted to camps. However, no adverse impacts are anticipated. Since seismic 
camps generally move at least once a week and proper handling of wastes is emphasized by standardized 
stipulations (Appendix 13), the potential for bears or foxes to be attracted to human food sources is low. In 
addition, most seismic activity would occur when bears are hibernating. 
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human presence. Wolverines are considered a shy and secretive species, and they may be sensitive to disturbance. 
Winter seismic activities in the Pik Dunes area south of Teshekpuk Lake are known to have caused the 
displacement of a wolverine from its den (Harry Brower, Jr., as cited in USDOI, BLM, 1997a). 


Small rodents (such as lemmings and voles) may be locally affected through direct mortality and minor loss of 
habitat from overland traffic associated with seismic operations. Their predators (such as short-tailed weasels) 
may be indirectly affected in local areas due to a reduction in prey. These losses are expected to be insignificant at 
the population level. 


(c) Summary 


Among the terrestrial mammal populations that could be affected by management actions under the No Action 
Alternative are caribou of the Teshekpuk Lake herd (TLH) and the Western Arctic herd (WAH). Caribou may be 
seismic operations, but such exposure is not expected to have any effects at the population level. Moose, 
muskoxen, grizzly bears, wolves, wolverines, foxes, and small mammals may be locally affected by activities in 
the Planning Area. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Mitigation measures regarding solid- and liquid-waste disposal, fuel handling, and spills (equivalent to 
stipulations A-| and A-2, and ROP’s A-1 through ROP A-7 under Alternative C) would reduce the potential 
effects of spills and human refuse on grizzly bears, arctic foxes, and other terrestrial mammals. Measures 
equivalent to stipulations F-1 and F-2 on aircraft overflights would minimize disturbance of caribou by requiring 
mnimum altitudes of 1,000 to 2,000 ft above ground level (AGL) over caribou winter ranges and the summer 
insect-relief area, respectively, during critical times of the year. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative 


(4) Conclusion 


The effects of the No Action Alternative on terrestrial mammals are expected to be local and short term, with no 
significant adverse effects on mammal populations. 


b. Marine Mammals 
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Under the No Action Alternative, the Northwest NPR-A Planning Area would offerred for oil and gas icasing. 


bears; and beluga and gray whales--commonly occur year-round or seasonally in coastal habitats adjacent to the 
Planning Area. Some individual members of these species may be exposed to effects from authorized activities 
under the No Action Alternative. 


(1) Effects of Non-Oil and Gas Activities 


marine mammals under the No Action Alternative include aerial surveys (including 14 days of surveys of 
wildlife), ground activities (such as resource inventories); paleontological excavations (about | acre disturbed); 
research (3 weeks for small camps and 6 weeks for large camps) and recreational camps (hunting and river 
floating); and seismic exploration, and overland moves. Overland moves and seismic operations occur during the 
winter on stable sea ice or frozen tundra. The other activities take place in summer and early fall 
(June-September). The primary potential causes of disturbance of marine mammals are helicopter and fixed-wing 
aircraft traffic and humans on foot. These activities, if they occur along the coast of the Planning Area, may cause 
short-term (less than | hour) displacements or harassment of hauled-out seals and polar bears. 


Recreational camps in some cases may attract bears, and this could result in the shooting of bears that learn to 
associate humans with food sources. Such losses by themselves are expected to be minor or insignificant to the 
bear population, but would contribute to cumulative adverse effects. 


Very small fuel spills (less than | bbl) are expected to occur in association with resource inventories and surveys, 
recreational activities, and overland moves. These spills are likely to involve aviation fuel and other light-fraction 
hydrocarbon fuels that would evaporate and disperse rapidly with only local effect on vegetation. Under current 
regulations, fuel spills are required to be cleaned up immediately, if possible. Such events are not expected to 
have any significant effects on marine mammals in the Planning Area. 


(2) Effects of Oil and Gas Activities 


(a) No Seismic Option 


No effects on marine mammals are expected to occur under this option. 


(b) Seismic Option 


Seismic activities are expected to have short-term and local disturbance effects on a few individual polar bears, 
ringed seals, or other marine mammals. The effects are expected to be similar to the effects described under 
Alternative A (Section [V.C.10.b.2). 


(3) Effectiveness of Stipulations and Required Operating Procedures 
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The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Handling of food and garbage under mitigation measures equivalent to stipulations A-| and A-2 (waste 
prevention, handling, and disposal) in Alternative C would prevent the attraction of polar bears to 
campsites--encounters that could result in the taking of polar bears in human/bear interactions. As with 

C-1 (overland moves) under Alternative C, sculls Unies chaler eebcites teeta Gent thane a | 1S 
must consult with FWS to prevent disturbance of denning polar bears and activities would be prohibited within ! 
mi of known polar bear dens. This consultation is expected to prevent most disturbances of denning polar bears 
under the No Action Alternative. Measures equivalent to ROP F-i (aircraft traffic) under Alternative C would 
reduce the number of aircraft disturbances of marine mammals and other wildlife. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from non-oil and 
gas activities would apply to authorized activities under the No Action Alternative. 


Under the Marine Mammal Protection Act (MMPA), harassment or “taking” of marine mammals is prohibited 
unless the lessees have a Letter of Authorization (LOA) that would aliow them to unintentionally harass marine 
mammals during their operations. To limit and avoid excessive harassment or taking of non-endangered marine 
mammals, the MMPA requires lessees to have an LOA to conduct activities that may harass or take marine 
mammals. This requirement is expected to limit any disturbance of marine mammals associated with seismic 
activities in the Northwest NPR-A Planning Area. 


(4) Conclusion 


Under the No Action Alternative, the effects of activities on marine mammals (seals, polar bears, and whales) 
would be local and short term with no significant adverse effects to the populations. 


11. Endangered and Threatened Species 


This section discusses potentially adverse effects of management actions on endangered and threatened species 
within the Northwest NPR-A Planning Area under the No Action Alternative. Primary effects on bowhead whales 
(endangered) would result from disturbance during their semiannual migration past the Planning Area. Primary 
effects on eiders (threatened) exposed to such activities would be: |) altered distribution, abundance and/or 
behavior resulting from disturbance during the breeding, staging, or migration periods; 2) alteration of habitats; 
and 3) effects resulting from pollution of the environment by refined-oil products, wastewater, and solid/liquid 
wastes of varying toxicity. 


a. Effects of Non-Oil and Gas Activities 
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(1) Effects on the Bowhead Whaie 


Bowhead whales may be present in the Beaufort Sea offshore of the northern Planning Area primarily from 
August through October during their westward fall migration from Canadian waters to wintering areas in the 
Bering Sea. They may be present in the Chukchi Sea off the western Planning Area in April to early June during 
their northward spring migration. Under the No Action Alternative, it is likely bowheads would be disturbed by 
migrate near the coast coincident with the presence of barge traffic, or possibly when air traffic approaches a 
shoreline camp. For example, in 2000, when the median distance of migrating whales offshore was just 11.0 km 
and several individuals in the vicinity of Dease Inlet were near shore, the potential for some disturbance from 
underwater or airborne noise would have existed. Effects from such exposure are likely to be negligibie. 


(2) Effects on Spectacied and Stelier's Eiders 


eiders are widely distributed on lakes throughout much of the Planning Area in summer (Larned et al.. 
2001; Ritchie and King, 2002), and essentially absent from the area between October and May. The highest 
densities occur in several areas from Dease Inlet west to the Chukchi coast and west of the community of Atgasuk 
to Peard Bay and Kuk River/Wainwright Inlet (Map 62). Steller's eiders are sparsely distributed in the Planning 
Area, particularly in the northwest portion between Dease Inlet/Admiraliy Bay and the Chukchi coast, and nest 
attempts apparently are relatively infrequent. They are absent from the area from late October to May. Effects of 
management actions on spectacied and Steller's eiders, summarized below, are likely to be similar to those 
discussed for other waterfowl species in Section [V.B.9. 


Most ground transport activities occur in winter and thus would not disturb eiders or affect their habitats. Eiders 
are likely to be displaced from within 700 to about 3,000 ft of large summer encampments (Grubb et al., 1992; 
Johnson et al., 2003; Murphy and Anderson, 1993; Skagen, Knight, and Orians, 1991; Stalmaster and Newman, 
1978), causing a local decline in nest attempts and success. Local eider populations may experience minor 
declines in breeding success from disturbance in summers when camps are occupied, although this may not be as 
relevant to Steller’s eiders with their scattered distribution. Small, frequently moved camps are likely to cause 
negligible local decrease of nest success and productivity. Overall habitat loss in Northwest NPR-A is expected to 
be negligible. Predators attracted to camps may decrease breeding success of local eiders. Waste removal and fuel 
spill cleanup may disturb local nesting or brood-rearing birds for varying periods, resulting in nest failure for 
those directly involved. Small groups of travelers on the Colville and other rivers at the level anticipated are 
expected to cause minimal disturbance of eiders. 


Effects of routine aircraft activity associated with large camps may range from causing avoidance of certain areas 
by eiders to abandonment of nesting attempts or lowered survival of young. Regardless of where they originate, 
such flights may pass over areas where eiders occur at higher density. Aerial survey flights for monitoring bird or 
caribou populations have considerable potential for disturbance of eiders because they are flown at low altitude. 
However, in any given area they are of short duration, and cover only a small percentage of the Arctic Coastal 
Plain (ACP) per season, so areawide disturbance effects are likely to be minimal. In isolated areas, aircraft effects 
are likely to be negligible; potentially minor effects may occur in the vicinity of large camps. Spills of refined-oil 
products are likely to be contained and cleaned up before contacting eiders. Quantitative effects resulting from 
most factors are likely to be difficult to separate from natural variation in population numbers. 


b. Effects of Oil and Gas Activities 


Seismic surveys may occur during winter months (December-April), when nearly all bowhead whales and 
spectacied and Steller's eiders are absent from the region. As a result, it is likely that the effect of seismic 
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exploration activity on these species would be negligible. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Although no oil and gas development would occur under the No Action Alternative, winter seismic exploration 
activity may occur. Measures equivalent to stipulations A-3, C-2, and D-2 under Alternative C could mitigate 
potential impacts on eiders by reducing the effects of three types of disturbances to eiders: disturbance from noise 
Or activity, adverse alteration of habitats, and contamination of waterbodies occupied by eiders. Such measures 
would avoid some disturbance of eiders during the breeding season and avoid some adverse alteration of habitats. 
Such measures would help prevent spilled fuel or other toxic materials from reaching waterbodies where ciders 
could become contaminated, or contamination of surrounding nesting and brood-rearing habitats. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative 


d. Conclusion 


Under the No Action Alternative, bowhead whales are not likely to be affected by activities associated with the 
management plan. Most disturbance effects on spectacied and Steller's eiders under the No Action 
Alternative--associated with summer aircraft support of small survey or research camps and recreational parties, 
aerial bird surveys, boat traffic at the current level on the Colville and other rivers, waste removal and fue!-spill 
cleanup activities, and habitat loss in the vicinity of camps--are likely to be negligible both at the local and ACP 
regional population level. Disturbance in the vicinity of large summer camps, including air support for them, 
could cause minor effects on local nesting eiders. Such effects also could be elevated to the minor level for the 
ACP spectacied cider population that shows a recent non-significant decline, and likely the Steller's cider as well. 
This would represent a significant effect for these regional populations. Quantitative effects may be difficult to 
contamination of essential bird habitats. 


12. Economy 


a. Effects of Non-Oil and Gas Activities 


Employment generated by 8 one-week float-trip parties per year would still occur (Delaney, 2002, pers. comm.). 
This is equal to one person working for 8 months. 


b. Effects of Oil and Gas Activities 
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Under the seismic option of the No Action Alternative, one seismic survey every other winter is projected to 
occur. A seismic survey party of approximately 50 persons would work for 4¥2 winter months. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. No stipulations 
or ROP’s are relevant to potential economic effects of the No Action Alternative. 


The standardized stipulations (Appendix | 3) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


Employment under the No Action Alternative would be about equal to one person working for 8 months in 
recreation-field employment and approximately 50 persons working for 442 winter months in support of sesmic 
surveying. Under the No Action Alternative, the potential economic effects of oil and gas-related 
activities--including employment, personal incomes, and revenues to the State and NSB--would not occur. 


13. Cultural Resources 


a. Effects of Non-Oil and Gas Activities 


Archaeological research/excavation is conducted by BLM and by permit within the Northwest NPR-A annually. 
While excavation is a destructive activity, it is necessary for the recovery of scientific data, such as for geological 
paleontological researchers are trained to recognize cultural resources and to respond to such encounters 
accordingly. Because of surface and near-surface contexts, cultural resources are often encountered by chance. 
Some Pleistocene-age animal remains are occasionally recovered in archaeological deposits. In such situations, 
the bones would represent subsistence use of the animal(s) by humans, and the faunal material would be 
considered part of the archaeological record as well as belonging to the regional paleontological record. 


The temporary summer field camps commonly associated with scientific or resource assessment generally impact 
on-the-ground survey/reconnaissance, hazardous- and solid-matenal removal and site remediation, and 
recreation--are not expected, in and of themselves, to have any significant effect on cultural resources. 


b. Effects of Oil and Gas Activities 
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gathering operations. Because seismic data gathering activity is authorized only during the winter using 
low-ground-pressure vehicles such as rolligons, there ts little chance that significant impacts to below-ground 
cultural resources could occur. Under certain circumstances, impacts to surface cultural resources could occur 
from the passage of seismic vehicles. In most cases, surface cultural resources (usually structures of some type), 
can be visually detected and subsequently avoided, even when snow covered. Surface cultural resources that are 
not structures are not easily detectable but, given their nature, are usually sufficiently protected from impacts by 
snow cover and frozen vegetation. The exception to this is human skeletal remains that lie on the surface. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Measures equivalent to Stipulation C-1b and ROP C-le for Alternative C would provide protection from seismic 
are near the surface. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


Under the No Action Alternative, impacts to cultural resources would be minimal, whether or not seismic activity 
is allowed. 


14. Subsistence-Harvest Patterns 


This discussion is concerned with subsistence resources and subsistence-harvest patterns of Native communities 
in and adjacent to the Northwest NPR-A that could be impacted by management actions within the Planning Area. 
These communities are Point Lay, Wainwright, Barrow, Atqasuk, and Nuigsut. Under the No Action Alternative, 
no oil and gas leasing would occur, and the current BLM management regime ld continue. Additionally, no 
management designations such as wilderness, Wild and Scenic Rivers, or off-highway vehicle (OHV) 
ceitaimeentitvash. Consequently, there would be no effects on subsistence-harvest patterns from 


management designations. 
The primary subsistence resources and aspects of subsistence-harvest patterns covered in this analysis are: 


1. heavy reliance on caribou and fish in the annual average subsistence harvest for all five villages, 
2. heavy reliance on bowhead whales in Wainwright, Barrow, and Nuiqsut (and beluga whales in Point Lay). 
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3. the overlap of subsistence-harvest areas for many species harvested by these communities; 

4. the importance of subsistence hunting and fishing as cultural values that are central to the Inupiat way of 
life and culture. and 

5. the importance of guarantecing healthy populations of these resources for local subsistence needs. 


For a more in-depth discussion of the parameters for subsistence-harvest patierns impact analysis. see the 
discussion for Alternative A (Sec. I'V.C.14). 


a. Effects of Non-Oil and Gas Activities 


Ground-impacting management actions within the Planning Area that may affect subsistence-harvest patterns 
under the No Action Alternative include |) aerial surveys (including those inventorying terrestrial mammals and 
birds) and 2) ground activities (such as seismic surveys, resources inventories, paleontological and cultural 
excavations, research and recreational camps, and overland moves). All of these activities occur during 
summer-carly fall (June-September), except for overland inoves and seismic activity, which occur during winter. 
The primary potential causes of disturbance are helicopter traffic, fixed-wing aircraft traffic, and humans on foot. 
Hazardous- and solid-waste removal and remediation would continue to occur at abandoned exploration drill 
sites. 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of disturbance 
activities and fuel spills on terrestrial mammals, freshwater fish, marine fish, birds, bowhead whales, beluga 
whales, other marine mammals (ringed, spotted, and bearded seals; walruses; polar bears, and gray whales) are 
analyzed above. Effects from ground-impacting activities and small fuel spills on terrestrial mammals, freshwater 
fish, marine fish, birds, bowhead whales, beluga whales, and other marine mammals are expected to range from 
negligible to short term and local, and to have no regional population effects. 


b. Effects of Oil and Gas Activities 


(1) No Seismic Option 


Under this option, no seismic operations would be conducted within the Planning Area and, consequently, there 
would be no impacts to terrestrial mammals, freshwater fish, marine fish, birds, bowhead and beluga whales, and 
other marine mammals. Thus, there would be no effects to subsistence-harvest patterns. 


(2) Seismic Option 


Under this option, seismic operations would be conducted within the Planning Area. Effects to 
subsistence-harvest patterns result from effects on subsistence resources. The effects of seismic activities on 
terrestnal mammals, freshwater fish, marine fish, birds, bowhead whales, beluga whales, and other marine 
mammals (ringed, spotted, and bearded seals; walruses, polar bears; and gray whales) are analyzed in Sections 
IV.B.8 through IV _B.11 above. Because the effects from seismic surveys on subsistence resources are expected to 
range from negligible to shor term and local, and to have no regional population effects, the effects to 
subsistence-harvest patterns would also be negligible to short term and local. 
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nvers accessible un the summer. Winter allows access to an expanded harvest area for ungulates and furbearers 
and can lead to greater potential industry and hunter contact and consequent disruption of harvest activites 
Winter also 1s a ime when wildlife are more vulnerable to natural environmental stresses lumuted forage. severe 
cold, high winds, and compacted snow cover. The effects on certain subsistence resources (and their harvest) 
from stresses produced by sersmuc activities may actually be more pronounced during winter. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills. and to overland moves 
and sersmic work listed for Alternative C generally reflect the standard stipulanions BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Measures equivalent to stipulation H-| and ROP I-! under Alternative C would reduce potential conflicts with 
subsistence-harvest activities in the Planning Area. 


The standardized stipulations (Appendix | 3) that BLM commonly apphes to mitigate impacts from authonzed 
activities would apply under the No Action Alternative. 


d. Conclusion 


Impacts under the No Action Alternative on subsistence resources would range from negligible to short term and 
local, with no regional population effects expected on any of the resources. Impacts under the No Action 
Alternative on subsistence-harvest patterns and practices would therefore also range from negligible to shorn term 
and local. Little net change is anticypated from disturbance effects to subsistence resources and the communities 
within or adjacent to the Planning Area. 


Although subsistence resources of the communities of Pownt Lay, Wainwnght, Barrow, Atgasuk, and Nuiqsut 
the effects on subsistence-harvest activities would be negligible Effects to the communities of Point Lay, 
Wainwnght. Barrow, Atqasuk. and Nuiqsut from impacts to subsistence resources and subsistence-harvest 
patterns from ground-impacting activities, small fuel spills, and winter seismic activities are expected to be 
negligible 


15. Sociocultural Systems 


This discussion is concerned with those communities in and adjacent to the Northwest NPR-A that could be 
impacted by ground-management actions within the Planning Area: Point Lay, Wainwright, Barrow, Atqasuk. 
and Nuiqsut. Under the No Action Alternative, no oil and gas leasing would occur, and the current BLM 


management regime would continue Additionally, no management deugnations such as wilderness, wild and 
scenic rivers, or off-highway vehicle (OHV) designations would be made and, consequently. there would be no 


effects on socrocultural systems from management designations. 
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The primary aspects of the sociocultural systems that could be impacted are |) social organization, 2) cultural 
values, and 3) social health as described in Section [LC 4. For a more in-depth discussion of the parameters for 
sociocultural-cffects analysis, sce the discussion for Alternative A (Section [V.C_15) . 


a. Effects of Non-Oil and Gas Activities 


Alternative include aernal surveys (including those inventorying terrestnal mammals and birds) and ground 
recreational camps. and overiand moves. Most cf these activities would occur during summer-carty fall 
(June-September). except for overland moves and sersmuic activity, which occur during winter. The primary 
potential causes of disturbance are helicopter traffic, fixed-wing aircraft traffic, and humans on foot. 


(1) Effects of Disturbance 


As the above factors are normal activities under the existing BLM management regime, little net change 1s 
ont Sage mtn ater wheeled eres ea IV.C.15, 
Subsistence-Harvest Patterns). Therefore, little net change is expected to traditional community activities of to 
traditional practices for harvesting, sharing. and processing of these resources. 


(2) Effects of Spills 


Spills from fuel storage at construction sites and camps could occur. The size of such spills is likely to be small (a 
few barrels) and the area of contamination would be small. Cleanup activities are not likely to cause great 
disturbance to the surrounding environment, to normal subsistence-harvest activities, or to traditional practices for 
harvesting. sharing. and processing of these resources. 


b. Effects of Oil and Gas Activities 


(1) No Seismic Option 


No sersmic operations would be conducted within the Planning Area under this option Consequently. there 
would be no impacts to subsistence resources, harvest activities, or traditional practices for harvestong. sharing. 
and processing of these resow ces. 


(2) Seismic Option 


Effects from sersmuic surveys on terrestrial mammals, freshwater fish, marine fish, birds. bowhead whales. beluga 
whales, and other marine mammals are expected to range from negligible to shor term and local, and to have no 
regional population effects. Little net change 1s expected in disturbance effects to subsistence resources and to 
community subsistence -harvest practices within or adjacent to the Planning Area 
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c. Effectiveness of Stipuiations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills. and to overland moves 
and sersmac work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permuts for sersmic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restnctions if management chooses to adopt the No Action Alternative. 


Supulaton H-| would specify that all operations shall be conducted in a manner that prevents unreasonable 
Ricts with exteel -~ 


Measures equivalent to stipulation H-| and ROP’s H-! and I-1 under Alternative C would reduce potential 


The standardized stipulations (Appendix | 3) that BLM commonly apples to mitigate impacts from authonzed 
activites would apply under the No Action Alternative 


d. Conclusion 


Impacts under the No Action Alternative on subsistence resources range from negligible effects to short term and 
local, with no regional population effects expected. Although subsistence resources of the communities of Point 
Lay, Wainwnght, Barrow, Atqasuk, and Nuiqsut could be affected penodically from ground-impacting activities, 
small fuel spills, and seismic activities, the overall effects on subsistence-harvest activities would be negligible. 
With negligible effects expected on subsistence resources, subsistence-harvest practices, and on population and 
employment, impacts to the sociocultural systems of the communities of Point Lay, Wainwright, Barrow, 
Atqasuk, and Nuiqsut are expected to be negligible as well. 


16. Environmental Justice 


a. Effects 


Alaska Inupiat Natives, a recognized minority, are the predominant residents of the North Slope Borough. the 
area potentially most affected by activities in the Northwest NPR-A Planning Area and the No Action Alternative. 
Because of the reliance of the Inupiat on subsistence foods, effects on subsistence resources and 
subsistence-harvest practices would affect Inupiat Natives. The effects of the No Action Alternative on 
subsistence species, North Slope subsistence communities, and sociocultural systems are summarized below. 


and sociocultural patterns would focus on the Inupiat communities of Pownt Lay, Wainwnght, Barrow. Atqasuk. 
of potential effects to Native subsistence activities. For a detailed discussion of Environmental Justice, see the 
cumulative analyses for subsistence-harvest patterns and sociocultural systems in Sections [VF 8.n and IV F 8.0. 
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(1) Effects on Subsistence Species 


Impacts under the No Action Alternative on subsistence resources range from negligible effects to short term and 
local, with no regional population effects expected. Although subsistence resources of the communities of Point 

Lay, Wainwright, Barrow, Atgasuk, and Nuigsut could be affected periodically from ground-impacting activities, 
small fuel spills, and seismic activities, overall effects on subsistence resources would be negligible. The lack of 
seismic surveying activity could potentially reduce disturbance to overwintering caribou. 


(2) Effects on Subsistence Communities 


Effecis to the communities of Point Lay, Wainwright. Barrow, Atgasuk, and Nuiqsut from impacts to subsistence 
resources and subsistence-harvest patterns from ground-impacting activities, small fuel spills, and winter seismic 
surveying activities are expected to be negligible. 


(3) Effects on Sociocultural Systems 


Under the No Action Alternative, with negligible effects expected on subsistence resources and practices and in 
population and employment, changes in the sociocultural systems of the communities of Point Lay, Wainwright, 
Barrow, Atqasuk, and Nuigsut are expected to be negligible as well. 


b. Conclusion 


With negligible effects expected on subsistence resources and practices, in population and employment, and on 
the sociocultural systems of the communities of Point Lay, Wainwright, Barrow, Atgasuk, and Nuiqsut, 
environmental justice effects from the No Action Alternative are expected to be negligible as well. 
Disproportionately high adverse effects on Alaska Inupiat Natives are not expected from the No Action 
Alternative. 


17. Coastal Zone Management 


The Northwest NPR-A Planning Area lies entirely within the boundaries of the North Slope Borough (NSB); the 
vast majority of the land within the Planning Area is under Federal jurisdiction. The remaining lands are limited 
primarily to Native entities. The Coastal Zone Management Act (CZMA), as amended, excludes from the coastal 
zone "... lands the use of which is by law subject solely to the discretion of or which is held in trust by the Federal 
Government, its officers, or agents” (16 U.S.C. Sec. 1453). Although these lands are excluded from the coastal 
zone, all uses and activities having reasonably foreseeable effects on any coastal use or resource must be 
consistent with the standards of the Alaska Coastal Management Program (ACMP) and the enforceable policies 


of the North Slope Borough's Coastal Management Program (CMP). 


The statewide standards, codified in 6 AAC 80, include standards addressing coastal habitats, coastal resources, 
and uses and activities. The primary goal of the NSB's Program is to protect the subsistence lifestyle of the 
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Borough's largely Inupiat population, while also encouraging and managing economic development. Subsistence 
uses of the coastal resources in the NPR-A have been and will continue to be of the highest priority of the Inupiat, 
given cultural and historic patterns of existence within NPR-A lands. Standards for development prohibit severe 

harm to subsistence resources or activities or disturbance of cultural and historic sites. Requirements address: 


reasonable use of vehicles, vessels, and aircraft. engineering cniteria for structures, drilling plans; o1l-spill-contro| 


Four North Slope communities (Barrow, Wainwright, Nuiqsut, and Atgasuk) are located within the NPR-A with 
Nuigsut located outside the Northwest NPR-A Planning Area. Two other North Slope communities are located 
near the NPR-A (Point Lay and Anaktuvuk Pass), and their residents make extensive use of NPR-A land and 


aircraft use to transport personnel, supplies, and equipment for fieldwork and to fly aerial surveys; 
excavation and collection of archaeological, paleontological, geological, and soil samples; 

ground activities associated with aircraft use and camps for field survey and recreational activities; 
hazardous- and solid-material removal and remediation, 

overland moves of equipment and supplies and seismic activities; and 


PYPYPL = 


The statewide standards and North Slope Borough policies may apply to those actions that may have reasonably 
foreseeable effects on coastal uses and resources, including subsistence and recreational uses. 


Subsistence uses of the coastal resources in the NPR-A have been and will continue to be of the highest priority to 
the Inupiat. given cultural and historic patterns of existence within NPR-A lands. Activities that may adversely 
affect coastal uses and resources related to subsistence activities (including hunting and fishing) and resources 
(such as arctic fish, migrating birds, caribou, moose, and other fur-bearing animals), cultural and 
resources, water quality, soils and vegetation, and recreation uses are analyzed in Section IV.B through IV.F. 
Effects associated with ground transport and seismic surveys in winter, effects of camp activities and aerial 
surveys, and small spill cleanup are expected to be temporary and minimal to negligible. Therefore, no direct or 
significant impact, as defined in Alaska Statute 46.40.210, is anticipated. 


Under the No Action Alternative, there are two options with regard to seismic surveying activity: one option 


At the present time, seismic surveys, if conducted as a stand-alone activity and not in conjunction with an 
exploration or development plan, do not require a separate consistency review under the ACMP and are covered 
under the State's General Concurrence "B list” of categorically approved activities. 


b. Effects of Oil and Gas Activities 


The No Action Alternative reflects current BLM management of the Northwest NPR-A, under which no new oil 
and gas leasing would occur. Since no oil and gas leases would be offered, there would be no lease-related 
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petroleum exploration, development, or production. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


Under the No Action Alternative, current BLM management practices applicable to activities other than oil and 
gas (i.¢.,water-resource protection and extraction, handling of solid and liquid wastes and disposals) and land use 
authorizations issued in the Planning Area provide adequate protection to surface and subsistence resources. 


d. Conclusion 


No direct and significant impacts on any coastal use or resource are anticipated for any of the activities associated 
with the No Action Alternative. Enforcement of existing BLM regulations and required operating procedures and 
the use of existing BLM management practices would provide for consistency. Conflicts with the statewide 

standards of the ACMP and the enforceable policies of the North Slope Borough's Coastal Management Program 


18. Recreation Resources and Wilderness 


a. Effects of Non-Oil and Gas Activities 


The BLM issues Special Recreation Permits (SRP’s) to commercial recreation operators such as hunting and 
float-trip guides, most of whom focus their activity along the Colville River and southern foothills. The BLM 
estimates that up to three of the permittees--accounting for at most six trips--may float from the headwaters area 
to Umiat. These trips would be for hunting and would take place in August or the first week of September. They 
would consist of about four persons who probably would not camp within the Planning Area (since the Colville 
River is outside the Planning Area). Up to two permittees, accounting for up to four parties of four persons each, 
may conduct trips in the Arctic Plain and Foothills of the Planning Area. This use would be during the summer to 
enjoy the scenic, wildlife, and paleontological resources of the area. Each party would camp up to three times 
each in the Planning Area. A very limited number of SRP’s may be associated with other types of use. At least 
one permittee may operate on floats taking hunters or sightseers to lakes within the Planning Area. These flights 
may result in camping similar to that of fly camps or backpack camps. 


Floating parties along the Colville would carry enough fuel for a small stove and their boat engines. They would 
camp for no more than one night in any one place, and their camping practices and likely impacts would be 
consistent with those of fly camps or backpack camps described above. 
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Under the No Action Alternative, most impacts to recreation resources would result from activities such as 
archeological collection efforts, field camps, survey work, and overland moves. Between June and September, 
one camp doing survey or collection efforts is anticipated at any one time. In winter months, several overland 


moves may occur during a single season. 


Temporary structures (¢.g., sleds, tents), vehicles (e.g., rolligons, tractors), noise from generators and aircraft, 
human presence, and associated activity all would have some minimal short-term impact on solitude, naturalness, 
or primitive/unconfined recreation. These adverse, short-term impacts would be confined primarily to the activity 
site viewshed (i.c., approximately 42 mi in any direction from the site) and are expected to affect no more than 


approximately 500 acres at a time (one camp @ S00 acres/camp). A longer lasting impact from overland moves 
would be from “green trails,” which are discussed under Visual Resources (Section [V.B.20). 


b. Effects of Oil and Gas Activities 


Under the seismic option of the No Action Alternative, seismic-survey work would continue. Seismic surveying 
would occur in winter using “cat trains” of low-ground-pressure vehicles supported by light aircraft. Seismic 
crews would be housed in mobile camps consisting of trailer sleds pulled by Crawler tractors. Most impacts on 
recreational resources from these moving camps and associated activities would be a result of noise from 
generators, aircraft, and human presence. Impacts would be minimal, temporary, and confined to the immediate 
area (i.¢., within approximately ¥2 mi in any direction). A longer lasting impact from overland moves would be 
from “green trails,” which are discussed under Visual Resources (Section I'V.B.20). 


Under the No Action Alternative, wilderness values of naturalness and outstanding opportunities for primitive 
recreation or solitude would not receive special protection under the Wilderness Act. However, under this 
Alternative, no development is anticipated within the Planning Area. Therefore, little to no long-term impacts to 
the wilderness values are expected. Solitude and naturalness would be impacted when “cat trains” and seismic 
surveys travel through an area, but the effects would be temporary. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Measures equivalent to stipulations A-3 and C-2 and ROP’s A-1, A-2, A-5, A-8, and F-1 under Alternative C 
would protect recreation resources. In addition, mitigation measures developed through the permitting process 
and attached to Jand use authorizations for temporary facilities, overland moves, and seismic operations would 
protect recreation values. 


The standardized stipulations (Appendix 13) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 
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d. Conclusion 


Impacts to recreation resources from activities other than oil and gas would be minimal and short term, affecting 
about 500 acres. Impacts from ongoing oil and gas activities (seismic surveys) also would be short term, affecting 
about 500 acres. Green trails from overland moves and seismic surveys also would be visible during summer 
months. 


19. Wild and Scenic Rivers 


Under the No Action Alternative, no rivers would be recommended for inclusion in the National Wild and Scenic 
Rivers System. Within the Planning Area, 22 streams have been identified as meeting the minimum standard for 
eligibility. This section analyzes the effects of No Action Alternative on the 22 streams. River values in the 
Planning Area include the unpolluted and free-flowing nature of the streams listed in Table II1-38, as well as 
subsistence resources and use, fisheries, wildlife, and cultural resources. With the exception of the Colville River, 
all the rivers listed in Table [11-38 were found eligible as scenic river areas (sce discussions in Section I1.B.11, 
Section ILF.3, and Appendix 11). In the case of the Colville River--the only potential wild river--the lack of road 
access would also be considered a river value because of the requirement that wild river areas are vestiges of 
primitive America, generally accessible only by trail. 


a. Effects of Non-Oil and Gas Activities 


The effects of non-oil and gas activities on subsistence resources and use, recreation fisheries, wildlife, 
archeology, and cultural resources are described elsewhere in this section. Threats to these outstandingly 
Alternative are not expected to have any appreciable effect on the existing water quality or free-flowing nature of 
the streams. 


b. Effects of Oil and Gas Activities 


(1) Seismic Option 


Seismic exploration and cross-country moves may impact river values under the No Action Alternative. The 
impacts to subsistence resources and use, fisheries, wildlife, and cultural resources are described elsewhere in this 
section. Spills associated with seismic exploration have the potential to cause minor impacts to water quality in 
individual eligible streams. Cross-country moves may cause river ice to freeze in unnatural! patterns, and could 
perhaps cause some ponding of water behind artificially created ice dams during breakup, a negative effect on the 
free-flowing nature of the affected stream. This potential effect on river values has not been reported previously 
on the coastal plain. 


The Avak, Tunalik, Nokotkek, and Ongoravik rivers in the Kasegaluk Lagoon are unlikely to be impacted by 
seismic activities because of low oil and gas potential. 


(2) No Seismic Option 
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Impacts to river values under the No Action Alternative are not expected to occur if seismic exploration is not 
allowed. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally reflect the standard stipulathons BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


Measures equivalent to stipulations A-1, A-3, C-1, and C-2 and ROP’s A-1, A-2, A-3, and A-4 under Alternative 
C would contribute to the conclusion that seismic exploration would have little effect on river values. Without 
these measures, greater impacts from spills and damage to stream banks at river crossings would be expected to 
occur and impacts to water quality would be expected to increase. 


Measures equivalent to ROP C-1 under Alternative C would reduce the likelihood of impacts to the free flow of 
streams by reducing the likelihood of additional freezeup and unnatural breakup of r vers. Such measures would 


The standardized stipulations (Appendix | 3) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


d. Conclusion 


include any recommendations for designating any rivers as components of the National Wild and Scenic Rivers 
System. Seismic exploration has a small potential to negatively affect water quality, free flow, and to cause 
damage and erosion on riverbank areas. The stipulations and ROP’s would help limit potential impacts. 
Considering the level of expected activities and the protection provided by the proposed mitigation measures, any 
impacts that might occur to wild and scenic river values under the No Action Alternative are expected to be 
minimal. Considering the lack of known impacts to water quantity and quality, and that there are no projected 
impacts to outstandingly remarkable values under the No Action Alternative, impacts on wild and scenic river 
values under the No Action Alternative are expected to be minimal. 


2. Visual Resources 


Under the No Action Alternative, no visual resource classes would be assigned within the Planning Area. 
Management of visual resources would take place in individual environmental analysis of each proposed activity. 


a. Effects of Non-Oil and Gas Activities 
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Most impacts to visual resources would result from summer on-the-ground management activities such as aircraft 
activities, fieid camps (one field camp of | acre or less each); hazardous- and solid-material removal and 
remediation activities with possible gravel pads and roads; and in the winter, overland moves using OHV's. 
Between 20 to 60 overland moves may occur during a single season. 


Temporary structures (¢.g.. sleds, tents), vehicles (¢.g., Rolligons, tractors), aircraft, human presence, and 
associated activities would have some minimal short-term impact on visual resources or scenic quality. These 
adverse, short-term impacts would be confined primarily to the activity site viewshed (i.¢., approximately 42 mi in 
any direction from the site) and are expected to affect no more than approximately 500 acres in any one season. 


A longer lasting impact would be “green trails” resulting from winter overland moves. Green trails are created by 
vehicles compacting snow and dead vegetative material that, in turn, resuits in the greater availability of moisture 
and nutrients for underlying vegetation the following growing season. These trails do not necessarily develop over 
the entire route of the overland move but where they do occur, they can be very detectable from the air for 2 to 5 
years, and in some cases longer. They are usually difficult to recognize from the ground. Another impact along 
these trails that has occurred in the past is vegetation actually being damaged or the tops of tussocks being 
scraped off. Current operating procedures make this an infrequent problem but one that can occur in conjunction 
with overland moves. Because overland moves are a relative constant from year to year and generally follow the 
same route(s), approximately 100 mi of intermittent green trails would be visible from the air during any one 
summer season. 


b. Effects of Oil and Gas Activities 


(1) Seismic Option 


Under this option, seismic-survey work would continue. This work would occur in winter using cat trains with 
low-ground-pressure vehicles supported by light aircraft. Seismic crews are housed in mobile camps consisting 
of a train of trailer sleds pulled by tractors. These moving camps and associated activities would result in a 
short-term adverse impact on visual resources or scenic quality of the area. These impacts would be confined 
primarily to the activity-site viewshed, or approximately 1/2 mi in any direction. Assuming one seismic 2-D or 
3-D operation per season, seismic operations are expected to affect 500 acres annually. 


A longer lasting impact would be “green trails” resulting from winter overland moves. Green trails are created by 
vehicles compacting snow and dead vegetative material. In turn, this results in the greater availability of moisture 
and nutrients for underlying vegetation the following growing season. These trails do not necessarily develop over 
the entire row'e “* ‘+e overland move but where they do occur, they can be very detectable from the air for 2 to 5 
years,andin .« _ .ses longer. They are usually difficult to recognize from the ground. Another impact along 
these trails that has occurred in the past is vegetation actually being damaged or the tops of tussocks being 


scraped off. Current operating procedures make this an infrequent problem but one that can occur in conjunction 
with overland moves. Approximately 100 mi of intermittent green trails from seismic activities would be visible 


from the air during any summer season. 


(2) No Seismic Option 


Under this option, no seismic-survey work would occur. With a no activity on the ground, no visual impacts 
would occur. 
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c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s relevant to waste prevention, handling and disposal, and spills, and to overland moves 
and seismic work listed for Alternative C generally refiect the standard stipulations BLM commonly attaches to 
permits for seismic survey activities in the Northwest NPR-A Planning Area. The agency would generally 
continue to impose these restrictions if management chooses to adopt the No Action Alternative. 


The standardized stipulations (Appendix | 3) that BLM commonly applies to mitigate impacts from authorized 
activities would apply under the No Action Alternative. 


Current management practices and stipulations developed through the permitting process and attached to land use 
authorizations for temporary facilities, overland moves, and seismic operations would protect visual resources. 


d. Conclusion 


Impacts to visual resources from activities other than oil and gas would be minimal and short term, affecting 
about 500 acres. Impacts from seismic surveys also would be short term, affecting approximately 500 acres. 
Approximately two hundred miles of green trails from overland moves and seismic surveys also wouid be visible 
during summer months for 2 to 5 years. 


21. Overview of Effects on Wetiands and Floodpiains 


In compliance with Executive Order 11990, Protection of Wetlands and Floodplains, the BLM has prepared 
comprehensive impact analyses on those resources within the Northwest NPR-A Planning Area that are considered 
to have the function and value of wetlands as described in Section [11.B.2. Resources included in the overview 
discussion below would be classified as having the function and value of wetlands and floodplains on the Arctic 
North Slope. 

Vegetation (Section IV.E.7). 

Effects of First Sale: impacts to vegetation from activities other than oil exploration and development under 
Alternative C would involve either disturbance or destruction, and would affect a negligible fraction of the 
Planning Area. The impacts of oi] exploration would be of the same types as for Alternative A, but would cover 
fewer acres because of the reduced level of activity by the oil/gas industry. Exploration activities would include: 
vegetation disturbance on | | 000 to 183,000 acres every other year from seismic surveys, construction of ice 
roads on < 210 acres per year and ice pads on < 35 acres; and permanent, minor vegetation destruction and 
alteration from the construction of exploration well cellars. It is assumed that no development would occur under 
Alternative C, so none of the impacts of development as described under Alternative A would occur. Although 
much less than the 5 acres for Alternative A. 

Effects of Multiple Sales: The impacts of oil exploration following multiple lease sales under Alternative C would 
include about double the vegetation disturbance from seismic work as under a single-sale scenano for Alternative 
C, and about one-sixth the level of multiple sales under Alternative A. The extended period of time over which it 
would occur, coupled with the recovery time for disturbed areas, would result in a small increase in the amount of 
disturbance that would be evident at any one time between the first sale and subsequent sales. Exploration 
activities also would result in < 0.01 acres of permanent vegetation destruction around well cellars and alteration. 
per year, of < 250 acres around and under ice pads and roads. These levels are slightly more, on a per year basis, 
than those of a single sale under Alternative C and roughly 10 percent of the levels of multiple sales under 





1V-124 Yigg ENVIRONMENTAL CONSBQUENCES 

















Alternative A. Development activities, and subsequent impacts to vegetation, are assumed not to occur under 
Alternative C. The likelihood of refined oil spills from seismic activities following multiple sales under 
Alternative C would remain at the same level as for the first sale. 

Soils (Section IV.E.1) 

Effects of First Sale: Impacts to vegetation from activities other than oil exploration and development under 
Alternative C would be unlikely to cause loss of soils and any impacts would be expected to be negligible. 
Impacts from exploration that requires winter operations again would be unlikely to cause loss of soils. Any 
impacts would be expected to be minor to negligible, the single measurable impact being that of well cellars. 
Development is assumed to not occur with this alternative. The area of soils impacted by any spills would be 
simular to the area of vegetation affected. Spills would be cleaned up immediately, causing minimal 
contamination to sors. 

Effects of Multiple Sales: Generally, under Alternative C impacts would be similar in nature to those under 
Alternative A without the development phase. Impacts to soils from exploration activities would be small to 
negligible, while development impacts would remain small to moderate. The duration of these impacts would 
range from several years if the vegetation were disturbed up to several decades if the soils were destroyed. The 
overall impact to soils of the Northwest NPR-A Planning Arca would be negligible (with seismic) to moderate 
(with development). 

Water Resources (Section IV_E.3) 

Effects of First Sale: The impacts of activities other than oil and gas exploration and development under 
Alternative C would be expected tc be significantly less than those under Alternative A. The potential short-term 
impacts from exploration and development would be water withdrawals from up to 40 lakes, and--during 
construction--increased water impoundments, diversions, thermokarst crosion and sedimentation of up to 350 
acres. Long-term impacts from development of gravel roads, pads and pits (such as melting of permafrost and 
disrupting drainage patterns) could impact up to 200 acres. Roads would pose the single most significant impact 
because of the diversions, impoundments, and increased sediments runoff associated with them, so limiting the 
length of the roads would cause the greatest reduction in impacts to the water resources. While any 
surface-disturbing activity could affect water resources, Alternative C would protect more areas of special aquatic 
resources, including those areas adjacent to streams and lakes identified as critical aquatic habitat. The potential 
adverse effects of Alternative C on water resources should be very much less than Alternative A. 

Effects of Multiple Sales: Adverse impacts from multiple lease sales could be up to 3 times greater than a single 
effects to water resources of multiple sales, both long- and short-term impacts (as noted above), as well as 
recovery times, could increase somewhat, depending on the number of leases issued, the number of proposals for 
Freshwater Quality (Section [V.E.4) 

Effects of First Sale: The short-term, localized impacts from seismic and exploratory activity would be reduced 
approximately one third and one quarter, respectively, compared to Alternative A. Long-term impacts from 
seismic would be less than Alternative B and equivalent with the No Action Alternative. 
Effects of Multiple Sales: Long-term (decade-or-more ) effects of multiple sales would be slightly greater than for 
a single sale 

Estuarine Water Quality (Section [V.E_5) 

Effects of First Sale: There would be a greatly reduced risk of spills, but still a slight chance of them in NPR-A 
bays for two reasons — fuel might be transported across the bays for onshore exploration and there might be 
further State and Federal leasing of adjacent offshore waters. 

Effects of Muliiple Sales: Multiple sales would have very low level of effects on estuarine water quality, similar 
to the effects from the first sale. 


C. Alternative A 


1. Soils 


a. Effects of Non-Oil and Gas Activities 
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The types of activities and associated impacts that may affect soils under Alternative A are the same as those 
analyzed under the No Action Alternative (Sec. [V.B.!) and include aircraft use (landing and take-off), OHV use. 
and other ground activities. Excavation and collection activities would disturb approximately 6 acres annually. 
compared with no more than | acre under the No Action Alternative. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Snow trails, ice roads, snow roads, ice pads, runways, and other similar transportation and storage structures have 
little effect on soils. 


Seismic operations affect soils primarily through the action of or -the-ground travel. Fundamental to the 

yon of frozen soil is prevention of disturbance to the ins siating vegetative layer. Any activity using heavy 
vehicles has the ability to depress the vegetative layer and reduce insulation. All vehicle use has the nsk of 
removing the vegetative mat. During the summer months, when seasonal thaw occurs, soils may be more 
susceptible to disturbance, as the active layer may contain large amounts of melt water and the saturated soils may 
not be capable of resisting the forces of vehicle traffic. In areas such as the foothills--where soils are thin or soils 
are well drained, or vegetation is otherwise underlain by materials containing less water-- vehicle travel has 
occurred in summer months with little disturbance. Generally, winter months--when soils are frozen (especially 
the seasonal thaw layer)--compose the only time penod when when soils are capable of supporting the weight of 
heavy vehicles. 


Holes that are dug in the earth for construction of well cellars affect soils for 16 ft? of ground (0.006 acres). Soil 
loss and thermokarsting would likely occur. For the projected 8 to 40 exploration and delineation wells from the 
first lease sale, this could result in the destruction of up to | acre of soil. 


Development normally entails a long-term commitment of resources. Sacrificing soils usually is part of 
development. Soils are destroyed through burial or truncation. Embankments such as work pads, camp pads, 
roads, and pump stations made from sand, gravel, or rock fragments completely cover the natural soils. Working 
maternal sites, conventional pipeline construction, digging, scraping, and excavating destroy the pedogenic 
horizons. Off-pad traffic (including foot traffic) and other surface-disturbing activities damage the vegetative 
cover and surface organic mat. The exposed mineral portion of the soils may erode. These activities also alter the 
resources and land uses. Examples are difficult surface travel and access across gullies and thermokarsts. The 
amount of soil erosion increases with the amount of surface disturbance. The most effective mitigation is to keep 
the areas of surface disturbance (i.¢., alteration of the vegetative cover or damage to the surface organic mat) as 
small as possible using design approaches to minimize the effect to the surrounding area. The amount of soil loss, 
based on the estimated areal extent of vegetation destruction, should be similar to that discussed under Vegetation 
Sec.IV.C.7. 


Aspects of development that could impact soils (just as they might impact vegetation) include construction of 
gravel pads, roads and airstrips, potential construction of a pump station within the Planning Area. excavation of 


(a) Gravel Peds, Roads, and Airstrips 
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It ts assumed that the gravel foouprint for the average. mid-sized oil field development in the Planning Area would 
cover @ total of 100 acres of a combination of pads, roads, and airstrips. Under Alternative A, up to 5 fields would 
be developed following the first lease sale (Table [V-04). This would result in an impact on up to S00 acres of 
sorts. 


Excavations of material sites for gravel fill would destroy soils over the area of the excavation and probably affect 
soils near stockpiled overburden. Following the assumptions made for vegetation, it is assumed that there would 
be one material site within the NPR-A for cach oil/gas development, cach with a surface disturbance of 20 to 50 
acres (average 35 acres). Under Alternative A, this would result in the destruction of up to 175 acres of soils. 


(c) Pipelines 


Areas of disturbance to soils would be similar to the areas of disturbance described under Vegetation (Sec. 
IV.C.7). The area disturbed by the drilling of holes for vertical support members (VSM's) for pipelines and the 
deposition of the resulting spoil would amount to 0.03 acres per pipeline mile, or up to 6.8 acres within the 
Planning Area under Alternative A. Impacts from the remainder of the transport line as it extends east of the 
Planning Area are evaluated under the cumulative case. 


Additional pipelines that could be placed on the onginal VSM assembly would not increase the amount of soil 
disturbance. Burned pipelines--a common construction method for gas pipelines-- would cause a dramatic shift for 
disturbed soils. As described under vegetation, the result would be an impact area of up to 45 acres along the 
assumed 25-mi route within the Planning Area. Soils thus disturbed in the northern third of the Planning Area are 
more likely to experience thermal degradation as a result. In this case, the soils might not be lost completely, but 
soil horizons as well as the thermal regime would be completely confused. Melting of ice in the soils would result 
and the filled area, normally mounded immediately after fill, would level over time as melt water migrates. 
Ponding could occur. 


(2) Effects of Spills 


Oil spills may impact soils as the vegetation is altered. The oi! alone would decrease vegetation growth, but oil 
spills probably would leave the surface organic mat intact. Spill cleanup, however, is more likely to damage soils. 
Cleanups are not always well controlled: heavy traffic and digging are common, resulting in damaged soils. 
Oil-spill cleanup mitigates impacts on souls only if cleanup methods and operations are very carefully controlled 
and minimize surface disturbance. The area affected is limited to that area immediately adjacent to and covered 
by the spill 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations and ROP’s under the No Action Alternative, in addition to those in the following discussion, would 
be effective in minimizing impacts on soils. ROP E-3 would control the permanent crossings of rivers 
(development only). This ROP would reduce the level of soi! erosion along riverbanks. ROP E-7 controls the 
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reclamation of mine sites and requires a project plan. Proyect planning provides the opportunity for design 
elements that may reduce erosson. Emphasis in all activities would be on maintaming the thermal propernes of the 


d. Concilusion—First Sale 


Soil stability depends closely on vegetative cover, where vegetation 1s disturbed, impacts on soils follow. Impacts 
to vegetation from activities other than oil exploration and development under Alternative A would be minor to 
negligible (see Section I[V.C.7 ) and unlikely to cause loss of soils. Any impacts to soils would be expected to be 
negligible 


Winter expioration operations resulting from the first sale would be unlikely to cause loss of soils. Well drilling 
would result in up to | acre of soils lost or disturbed from well cellars. Any impacts to soils would be expected to 


be minor to negligible. 


Development resulting from the first sale would cause loss or disturbance to soils through the construction of 
gravel pads, roads, and airstrips for each oil/gas development, excavation of material sites; and construction of 

ipelines. The combined effect of these activities would cause the loss or disturbance of up to 700 acres of soils. 
The duration of these impacts would be permanent. Oil spills that impact soils would affect an area similar to the 
area of vegetation affected--up to 5 acres within the Planning Area. Spills would be cleaned up immediately, 
causing minimal disturbance to soils. The impacts from development activities to soils under Alternative A would 
be minor to low. 


e. Multiple Sales 


It 1s assumed that multiple sales under Alternative A would result in additional exploration activities. The annual 
level of seismic operations 1s assumed to stay the same. The total number of exploratory and delineation wells 
would increase to 24 to 96 wells drilled from ice pads resulting in up to | acre of soils lost or disturbed from well 
collars. 


The multiple sales scenario assumes that an additional () to 5 fields would be developed for a total of 0 to 10 fields 
(Table IV -06). Lost or disturbed soil follows direct impacts to vegetation. Similar to the area of vegetation loss, 
soil loss or disturbance would also be up to 1.530 acres. Soil loss or disturbance from material sites would 
increase to up to 350 acres. A projected 295 mi of VSM-supported pipelines would result in up to 9 acres of lost 
or disturbed soils. A burned pipeline might result in 90 acres of lost or disturbed soils. The incidences of spills 
would double, raising the total acres affected to up to 10. 


f. Conciusion--Multiple Sales 


Soil stability depends closely on vegetative cover, where vegetation is disturbed, impacts on sotls follow Under 
Alternative A, a range of area activities based on the price of ot! and the probabilities of exploration and 

« *velopment is assumed. Although little impact to soils is expected from exploration activities, the impacts to 
soils from development activity under Alternative A would involve either disturbance or joss of relatively small- 
to moderate-sized areas. The duration of these impacts may range from several years if the vegetation 1s 
disturbed to several decades if the soils are destroyed. The overall impact to soils of the Northwest NPR-A 
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Planning Area would be negligsble (with sersmac) to moderate (with development ) 


2. Paleontological Resources 


a. Effects of Non-Oil and Gas Activities 


Under Alternative A. the types of non-oil and -gas activities would be the same as they are in the No Action 
Ahternative, however, the level of sersmic surveying activity and duration could increase by as much as a factor of 
3. Despite this increase im activity, the impact on paleontological resources. which are burned relatively deep. 
would still be minemal_ 


b. Effects of Oil and Gas Activities 


Under Alternative A. the level of seismic activity is expected to increase beyond that of the No Action Alternative 
because oil and gas exploration would be allowed im all areas of the Northwest NPR-A Planning Area While the 
types of impacts to paleontological resources would remain the same, the increased levei of sersmac activity 
increases the possibility that impacts could occur. Even with the increased activity level, in most instances (as 
descnbed in the No Action Alternative). any impacts that do occur are expected to be minimal and not significant. 


Because paleontological resources are not ubiquitous in the Planning Area as are habstat and wildlife, it 1s quite 
possible that on! and gas exploration or development activities would have no impact on paleontological 
resources, simply because the oi] and gas activities occur where paleontological resources are not present. 


(1) Effects of Disturbances 


Because most activity would occur during the winter months, the potential for umpact to buned paleontological 
resources remains relatively low. The likelihood of impacting surface paleontological materials 1s also low 
because of the: isolated and rare occurrence 


The drilling of as many as 16 exploration wells and 24 delineation wells could occur under Alternative A. 
However, because of the limited availability of drill ngs, no more than a few wells are expected to be drilled at 
one time. If the maximum case of 40 exploration and delineation wells were to occur, the dniling activity would 
certainly be carned out over the span of several winter seasons and drill pads, camp pads, roads, and airstrips 
made of ice and snow would be used Because no permanent pads, roads, or airstryps would be constructed and, 
therefore, no gravel or rock needed, no significant disturbance of the ground would occur and buned 
paleontological resources would not be in jeopardy The only sigaificant subsurface disturbance that would occur 
as a result of the actual drolling would be the creation of the drill hole itself lt 1s possible that dniling the borehole 
could impact important accessible paleontological maternal, but the hikelihood of that occurrence 1s minuscule 


The effects of disturbance from development--i.¢.. the construction of as many as 8 production pads (connected 
by roads). one airstnp, ome pump station, two staging bases and approx:mately 240 mi of mainline and gathernng 
pipeline (most of which would be in Northeast NPR-A or on State lands east of NPR-A)--cowld occur under 
Alternative A Surface disturbance resulting from this work would impact approximately 250 acres, but there 
would be little subsurface mmpact associated with these activites. The primary source of potential impacts to 
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palcomological resources would result from the excavation of matenal for construction of the permanent 
facies. If the source of matenals for the pads. roads. and aarstnp 1s terrestrial. then extraction of matenal could 

impact paleontologscal resources. It 1s antecipated that pypelines would not have associated all-weather roads or 
sical nadbibaumnenhdatindis ete dain tenan eens Therefore. the only 
significant impact resulting from prpeleme construction would be associated with the placement of VSM's. 
Depending on the depth at which the VSM's are set. 1 1s possible--though highly unlikely --that paleontological 
resources would be mmpacted. If buned pypelines were to be used. disturbance and impacts to paleontological 
resources could occur during excavation, construction and bunal, depending on the depth. size. and location of the 
prpeline 


(2) Effects of Spilis 


An estimated 65 to 80 percent of all spills are confined to a pad. Spills not confined to a pad usually are confined 
to an area adjacent to the pad. In the exploration stage, it 1s assumed that most spills would occur on an ice pad, 
ice road, or dunng winter conditions, where cleanup is less invasive than in a summertime terrestrial spill. In any 
case, paleontological resources usually are so deeply burned that they would not he affected by erther a spill or 
subsequent spill cleanup The effects of spills and spill cleanup associated with development would be similar to 
Cleanup from these spills might be more mvasive because of the non-frozen surface environment, there 1s little 
chance that subsurface paleontological resources would be impacted. If present. surface paleontological remains 
could be impacted mm the same manner as surface cultural material. However, since the occurrence of significant 
surface paleontological remains 1s rare. the probability of any impact 1s remote. 


c. Effectiveness of Stipulations and Required Operating Procedures 


There are no stipulations or ROP’s that directly address the protection of paleontological resources. However, 
stipulation C-1b and ROP C-le would provide protection from sersmic and overland move activities that could 
potentially disturb the vegetative mat and impact paleontological resources that are near the surface In addition, 
stipulations A-1, A-2, and A- -3 and ROP's A-6 and E-! would help to prevent large fuel or crude oil spills, and 


before any undertaking occurs on Federal lands. Ground-disturting activities such as the construction of buned 
pipelines are considered undertakings If paleontological resources are identified dunng the survey, Federal law 
requires that all umpacts to these resources be mitigated to the satisfaction of the land manager and the State 
Histonc Preservation Office. 


d. Conclusion--First Sale 


Under Alternative A. umpacts to paleontological resources would be minimal The greatest potential impact would 
be from mineral extraction and buned gas pupeline Mineral maternal sites could impact any paleontological 
resources that exist in an estimated | 7S acres, and buned pipelines could umpact any paleontological resource 
lacated along the pipelene route However, measures are in place to ensure effective mitigation of any potential 
wmpact that mght result from mineral extraction or pipeline construction. 


e Multiple Sales 
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Under Alternative A, potential impacts could increase by a factor of two, depending on a suite of variables, 
including infrastructure. The scattered nature of paleontological deposits and the fact that the locations of most 
remain unknown, make it somewhat difficult to assess the likelihood and severity of potential impacts. 


f. Conciusion—Multiple Sales 


Under Alternative A, potential impacts to paleontological resources could increase by a factor of two over that of 
the first sale, depending upon a suite of variables, including infrastructure. 


3. Water Resources 


a. Effects of Non-Oil and Gas Activities 


Non-oil and gas management actions within the Planning Area that may affect water resources under Alternative 
A would be similar to those in the No Action Alternative, except that the number and frequency of camps and 
moves would increase somewhat. The amount of increase would depend on management actions in land, water, 
and resource monitoring as related to leasing activities. Because Alternative A provides the fewest restrictions on 
oil and gas leasing, all of the areas adjacent to streams and lakes identified as critical aquatic habitat would be 
open to surface activities. Therefore, many of the additional camps and moves likely would be near these critical 


Because the surface-disturbing activities (defined by events of such magnitude, extent, and duration as to create 
the effects discussed in this section) are not expected, no significant long-term effect on water resources is 
expected. However, there may be some sites that require remediation (from earlier exploration or military 
activities); these sites are identified in the discussion on hazardous materials (Section II1.A.1.f). 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Under Alternative A, seismic activities probably would increase relative to that expected under the No Action 
Alternative (Sec. ['V.A.1.b), but these activities still would occur seasonally at transitory locations when snow is 
sufficient to cover the tundra and lakes and rivers are frozen. As noted under the No Action Alternative, 
significant thermokarst erosion of damaged winter seismic trails made under current practices has not been 
observed, but such erosion is possible if less than ideal snow conditions occur, particularly because snow cover is 
so strongly influenced by wind scour and drift that may expose areas of tundra to surface disturbance (Walker et 
al., 1987). Observations by BLM and others (National Research Council, 2003) indicate that short-term 
impacts--such as diversions of shallow water tracks and limited ponding--are estimated at about | percent of the 
proposed seismic lines (Sec. [V.A.1.b); newer, low-ground-pressure equipment could reduce this significantly, to 
about |0 acres. Long-term impacts due to thermokarst erosion, such as diversions of shallow water tracks and 
limited ponding, are estimated at about a tenth of an acre. Where disturbance does occur, it could take from 
several years to several decades for the effects to be ameliorated (Walker et al., 1987). 
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Because the projected exploratory drilling occurs in the winter, the principal effects on water resources would be 
the construction of ice roads and pads. Construction of ice roads allows winter overland transport of the 
equipment and material used in exploration and delineation well drilling. ice pads are constructed to support drill 
rigs and staging activities. While this is preferable to summer surface activities, the ice roads and pads require 
large quantities of water to be available--an estimated 1.0 to 1.5 million gallons per mile of road, and 2 million 
gallons per pad. Water supply for drilling as weil as for camp use also would be significant--up to 1.6 million 
gallons per site (Sec. IV.A.1.b). The estimated total winter water pumpage for the levels of activities (Sec. 
IV.A.1.b) under Alternative A could be up to 424 million gallons, or the equivalent of 1,300 acre/ft. While there 
are a multitude of lakes on the coastal plain of the Planning Area, many of these lakes are shallow and most either 
freeze solid or have very limited free water during the winter when exploration takes place (Sloan, 1987). Based 
on remote sensing (Mellor, 1987) and other surveys, a typical large tundra lake (about a mile or more in length 
and 8 to 10 ft deep) used as a winter water source could have from less than 10 acre/ft to more than 100 acre/ft of 
water available for pumping. This estimate assumes the Alaska Department of Natural Resources (ADNR) 
drawdown limitation of 15 percent of the under-ice water volume, although under Alternative A, this is not a 
requirement. While water withdrawal from riverine pools is generally not permitted by the Alaska Department of 
Fish and Game (ADF&G), it is not prohibited under Alternative A. Given that the seasonal fluctuation of water 
depth in rivers is much greater than that of lakes, and that the variability of over-wintering fish population is also 
greater in rivers than it is in lakes, it would seem to be significantly harder to determine safe amounts of water 
removal from isolated deep pools within the largely frozen (up to 95%) rivers. Depending on the areas leased and 
number of exploratory wells drilled, annual water usage for exploration under Alternative A could require 
pumping water from as few as 13 to as many as 130 or more lakes during a winter's expioration season. If more 
than 15 percent of the under-ice water volume is removed, as is allowed under Alternative A, then fewer lakes 
would be required, but less of the critical over-wintering habitat would remain in the pumped lakes. 


Removal or compaction of snow cover can increase the depth of freezing (often a foot or more) greatly reducing 
the water quantity within a lake or river pool. Since the ice thickness may approach 7 ft on undisturbed lakes, 
significant amounts of additional water would be lost as the ice thickness increases from snow compaction or 
clearing. Altering travel to avoid crossing or clearing deep lakes and augmenting snow cover by using snow 
fences would reduce ice buildup on lakes and rivers, and melted snow could be used in camps and for drilling. 
Use of aggregate ice chips created from crushed lake ice could reduce water usage on ice roads but would greatly 
increase the depth of freezing in the lakes used in this process. Shallow lakes and ponds that normally would 
freeze to the bottom are the best source for this ice aggregate. Taking aggregate from the frozen areas of deep 
lakes would increase the ice thickness of the unfrozen area and could eliminate marginal aquatic habitat. 


After each season of use, ice roads are abandoned and allowed to melt when spring snowmelt begins. Ice ramps or 
bridges that cross streams or lakes should be removed or breached before spring breakup. While some ponding 
might occur during a rapid onset of snowmelt, melt-water channels--similar to the melt-water channels that cut 
through naturally occurring river aufeis (overflow icing)--would develop in the ice-road surface and rapidly drain 
the impounded water (Sloan et al., 1975). If the location of ice roads is offset from year to year, the effects of 
these short-term impoundments should be negligible. Ice roads and pads created to last several years have a 
greater impact on the underlying tundra mat, compacting and killing larger areas of vegetation (Walker, 1996). 
Because this could cause more thermokarst and subsequent drainage alteration, multiple-year ice roads should be 
avoided. Multiple-year ice pads show fewer impacts, since their limited size results in less disruption of flow and 
subsequent ponding, so effects are usually limited to some vegetative impacts around the margins. These effects 
are discussed further in the vegetation section. 


Overland ice road construction becomes impractical over 50 mi. Due to the relatively short length of the winter 
season for construction and drilling, overland moves using low-ground-pressure vehicles and trailers (Rolligons) 
can be used to haul drilling rigs to ice pads without an ice road. In some cases, where distances are too great for 
drilling to be completed in one season, the ice pad is insulated and the drill rig stored over the summer. In these 
cases, the amount of water required is greatly reduced. However, hauling heavy loads on snow roads may 
adversely impact the tundra and stream and lake crossings. 


The preferred and normal means of disposing of drilling wastes, including muds and cuttings, is reinjection into 





IV-132 Yay ENVIRONMENTAL CONSEQUENCES 








Final Integrated Activity Plan/Environmental Impact Statement. 2003 





wells. Cuttings may be stored temporarily to facilitate reinjection and/or backhaul operations. Use of mud pits 
may be allowed by the AO. If mud and cuttings are stored on the surface, sediments and other contaminants could 
be flushed into the watershed. Requiring that wastes be stored in lined and bermed areas and disposed of before 


The projected oil and gas development activities would involve constructing ice roads to haul equipment and 
gravel for the construction of production pads, connecting roads, and landing strips. The potential impacts of oil 
and gas development on the water resources in the Planning Area may include disturbance of stream banks or 
shorelines and subsequent melting of permafrost (thermokarst), blockages of natural channels and floodways that 
pools and lakes. 


(a) Thermokarst 


Thermokarst refers to ground subsidence that occurs when the removal of surface cover exposes ice-rich 
permafrost to a higher temperature regime and subsequent melting. Stream banks and lakeshores are particularly 
vulnerable to thermokarst, because the wave action of the water would accelerate the removai of the degrading 
protective cover. Fine-grained sediments are the most likely to contain ice-rich permafrost, resulting not only in 
extensive thermokarst but also in increased sediment erosion and changes to stream channel and bed morphology. 
With the exception of the Colville River, most of the streams and lakes in the Planning Area have banks or 
shorelines that consist largely of fine-grained sediments. 


(b) Drainage Disruption 


Natural drainage patterns can be disrupted when activities or structures divert, impede, or block flow in stream 
channels, lake currents, or shallow-water tracks. Blockages or diversions to areas with insufficient flow capacity 
can result in seasonal or permanent impoundments. Diverting stream flow or lake currents also can result in 
increased bank or shoreline erosion and sedimentation as well as potential thermokarst. Proper siting and adequate 


design capacity of culverts, bridges. pipelines, and other structures would minimize drainage problems. 
(c) Erosion and Sedimentation 


In addition to thermokarst and drainage alteration, erosion and sedimentation can be caused by construction or 
other activities that disturb the streambed or stream banks, or that remove protective shoreline vegetation. 
Inadequate design or placement of structures, culverts, or bridges can alter natural sediment transport and deposit, 
creating scour holes or channel bars. Improper placement or sizing of gravel fill can result in erosion from pads or 
roadbeds adjacent to streams or lakes. Winter or low-water construction and transport activities and adequate 
armoring of fill would minimize erosion and sedimentation problems. 


(d) Water Removal 


Consumptive water use in the summer is seldom a problem on the coastal plain, as water generally is abundant. 
Exceptions would be in smaller coastal streams or most foothills streams during late summer, when shallow pools 
might be purnped dry. In the winter, however, all but the largest lakes and riverine pools are subject to dewatering 
if consumptive use is high. Depending on the areas leased and number of development wells drilled, annual water 
usage for development activities under Alternative A would vary considerably. Because of the continued need for 
ice roads, annual water use during development could be similar to that for exploration, requiring water from at 
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least 13 and up to 130 or more lakes, assuming the ADNR drawdown limit of 15 percent of the under-ice water 
depth. If more than 15 percent is removed--as allowed under Alternative A--then fewer lakes would be required, 
but less of the critical over-wintering habitat would remain in the pumped lakes or rivers. Removal or compaction 
of snow cover also can increase the depth of freezing, greatly reducing the water quantity within a lake or pool. 
Augmenting snow cover by using snow fences not only would reduce ice buildup on lakes and rivers, but melting 
snow also could be used as a supplemental water source for camps and drilling. 


(e) Gravel Removal 


While some of the gravel used for the construction of permanent facilities may be obtained from permitted sites 
outside the Planning Area, some material sites would be required within the Planning Area. Improper siting of 
gravel-removal operations can result in changes to stream channel or lake configuration, stream-flow hydraulics 
or lake dynamics, erosion and sedimentation, and ice damming and aufeis formation. Locating gravel pits far 
enough away from streams and lakes to avoid breakup or storm flooding would greatly minimize these effects to 
water resources. While gravel sources are scarce in the Planning Area, sand sud silt are more abundant. 
Composite or “all season” pad designs--using a mixture of gravel, sand, and silt layered with styrofoam and 
geotextiles--can reduce gravel requirements significantly Sec. [V.A.1.b . 


Gravel construction of pads, roads, and an airstrip would cover about a 100-acre footprint per field, or a total of 
500 acres following the first lease sale under Alternative A. In the coastal plain of the North Slope where low 
water impoundments and thermokarst erosion equivalent to twice the area directly covered by the gravel, or up to 
1,000 acres. It is possible that a dock and staging areas will also be built under Alternative A. This could 
substantially increase the gravel requirement--depending on the size and number and type of structures required 
--to 100 acres per site. Borrow pits created by gravel mining could impound or divert water from an area of 20 to 
50 acres per site, or from 100 to 250 acres total under Alternative A. Unlike the ice roads and pads, gravel 
structures and pits would create long-term impacts over the life of the field(s). 


(f) Pipelines 


If oil pipelines result from the development under Alternative A, they could range from 215 to 275 mi in length 


and affect from 430 to 550 acres of water resources, primarily through temporary impoundments, diversions, and 
sedimentation during construction. If gas pipelines are also constructed, impacts could double--up to 1,100 acres. 


(2) Effects of Spills 


Because Alternative A has the largest area made available for leasing and the least restrictive leasing conditions, 
spills from exploration activities would have the greatest potential for significant impacts of the leasing 
alternatives considered. The effects of spills on water quality are analyzed in Section [V.C.4 . Under the projected 
development activities, spills and spill cleanup would involve both crude oil and refined petroleurn products, 
probably from fuel-storage areas or handling operations. The types and amounts of spills estimated for this 
alternative are discussed in Section IV.A.2 . Storage of fuel in lined and bermed areas and the onsite availability 
of absorbents and removal equipment would help ensure that the size of any area affected by a spill and cleanup 
efforts is kept to a minimum. Crude-oil spill cleanup associated with production operations and pipelines is 
possible and could adversely affect streams and lakes. While the petroleum residue from a spill could be flushed 
from streams within a few years, the impacts to lakes and ponds could persist for decades. Spill cleanup in a 
watershed would involve containing the spill, diverting or isolating it within the waterbody, skimming off the oil, 
and treating the remaining, oil-contaminated water and sediments. Prevention and rapid response with adequate 
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removal equipment would minimize effects; spi!!.prevention and response measures are described in Section 
IVA4. 


Spills of chemicals and saline waters would be rapidly diluted in a large lake or river. In small lakes, tundra 
ponds, and shallow water tracks, the impacts would be greater, with waters remaining toxic to sensitive species 
for several years. These spills could be pumped out of the water body, if confined, or neutralized and then diluted 


c. Effectiveness of Stipulations and Required Operating Procedures 


Several stipulations and ROP’s would protect water resources under Alternative A. Stipulations A-1 through A-3 
would regulate hazardous materials, fuel storage, and fuel handling, which could impact lakes and rivers. ROP’s 
A-| through A-8 would regulate garbage, wastewater, drilling wastes, fuel and chemical storage, fuel handling, 
and spill prevention and cleanup plans. ROP C-1 would regulate overland moves, seismic work, and other heavy 
equipment travel during the winter when conditions limit impacts to water resources. ROP D-! would limit 
exploratory drilling in shallow lakes, streams, and floodplains, but makes no mention of deep lakes or setbacks. 
ROP’s E-1, E-2, and E-6 would limit facility design and construction impacts near lakes and rivers. Stipulation 
G-1 would require removal and reclamation of the developed site(s) upon field abandonment, which would 
eventually result in restoration of the natural drainage. Stipulation J-1 would limit development activities that 
would impact lakes and rivers. While stipulation B-1 would limit water withdrawals to that which “does not 
endanger resident fish populations,” ADNR stipulations limit water withdrawals to 15 per cent of the under-ice 
water volume. Water withdrawal from riverine pools is not permitted by ADF&G. There would be no restriction 
on clearing or compaction of snow from fish-bearing lakes or riverine pools, as required by ADF&G. There 
would be no setbacks or consultation requirements for sensitive areas adjacent to certain rivers and deep lakes. 
ROP E-7 would require an approved gravel mine site reclamation plan, but there would be no restrictions on the 
location of gravel pits in rivers and lakes, their respective floodplains or shorelines, or in areas adjacent to critical 
aquatic habitat. Stipulation E-8 would allow causeways and docks in river mouths and deltas that could create 
flow diversions and impoundments, especially during spring breakup when ice-jam flooding is common. 


d. Conclusion--First Sale 


The impacts of activities other than oil and gas exploration and development under Alternative A are expected to 
be similar to those under the No Action Alternative, i.c., little, if any, impacts would occur. The potential 
long-term impacts of oil and gas development activities on the water resources in the Planning Area include 
disturbance of stream banks or shorelines and subsequent melting of permafrost (thermokarst) and blockages of 
natural channels and floodways that disrupt drainage patterns. Since roads pose the single most significant impact 
(from diversion, impoundment, and increased sediment runoff), limiting the length of the roads would bring about 
the greatest reduction in impacts to the water resources. 


The potential short-term impacts from exploration and delineation would be water removal from up to 130 lakes 
and riverine pools, and during construction, increased water impoundments, diversions, thermokarst erosion and 
sedimentation of up to 3,000 acres. In some deep lakes, water drawdowns could exceed that required by State 
regulations and would then impact the biotic environment of those lakes. Long-term impacts from development of 
gravel roads, pads and pits could impact up to 1,850 acres. Pipelines--both aboveground oil pipelines (not 
including in-field lines) and gas pipelines--could add up to an additional 1,100 acres of impacted lakes. While any 
surface-disturbing activity could affect water resources, the potential adverse effects of Alternative A, because it 
includes the critical lake and river habitat in the leasing area, would cause the greatest disturbance of all the 
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e. Multiple Sales 


While the effects of oil and gas exploration and development from multiple lease sales may be up to several times 
greater than a single sale, impacts would not necessarily go up proportionally (for example, ten times as many 
wells may not result in ten times as much impact, although impacts would increase). Indirect impacts, such as 
thermokarst and erosion and sedimentation due to channel alteration or gravel removal may not occur until many 
years after the original development. While difficult to quantify, multiple sales could result in short-term impacts, 
from ex doration and delineation, from water removal from up to 260 lakes and riverine pools, and during 
constructicn, from increased water impoundments, diversions, thermokarst erosion and sedimentation of over 
6,000 ac. Long-term impacts from development of gravel roads, pads and pits could impact over 3,000 acres of 
water resources from water impoundments, diversions, and thermokarst erosion. While any surface-disturbing 
activity could affect water resources, the potential adverse effects of Alternative A, because it includes the critical 
lake and river habitat in the leasing area, would cause the greatest disturbance of all the leasing options. 


Shared use of infrastructure such as airfields, roads, camps, and pipelines, would significantly reduce the size of 
the impacted areas and adverse effects to the water resources. Since roads pose the single most significant 
impact--because of the diversions, impoundments, and increased sediments runoff--limiting the length of the 
roads would bring about the greatest reduction in impacts to the water resources. Where infrastructure is not 
shared, both long- and short-term impacts, as noted above, and recovery times would increase. 


f. Conclusion-—Multiple Sales 


Adverse impacts from multiple lease sales may be up to several times greater than a single sale, while indirect 
impacts may take years to develop. While shared infrastructure could reduce the adverse effects to water 
resources of multiple sales, both long and short-term impacts (as noted above) as well as recovery times would 
increase somewhat, depending on the number of leases issued, the number of proposals for exploratory activity, 
and the locations of this activity. 


4. Freshwater Quality 


Leases would be offered in all of the Northwest NPR-A, and exploratory operations could occur during the 
ice-covered or open water season. The stipulations and ROP’s would apply to exploration, construction, and 


discharges; additional restrictions might be applied during the review of any exploration or development plans. 


a. Effects of Non-Oil and Gas Activities 


As discussed under the No Action Alternative, ground-impacting actions other than seismic operations would not 
affect water quality. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 
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Exploration activities within the Planning Area that may affect water quality under Alternative A are 2-D and 3-D 
seismic activity beyond that described under the No Action Alternative, ice-road construction, pad construction, 
and drilling-fluid storage and disposal. Under this alternative, short-term effects to water quality would impact 
about 10 acres. Long-term impacts due to thermokarst erosion are estimated at about a tenth of an acre. Where 
disturbance does occur, it could take from several years to several decades for the effects to be ameliorated 
(Walker et al.. 1987). Spillage of crude oil or produced waters is attributable predominantly to development 
activities, so a discussion of spillage is more appropriately deferred to the following analysis of development 
impacts. 


Use of water for ice-road construction could affect water quality in four ways. Because ice roads would be 
rerouted every year to minimize tundra disturbance, effects on water quality from any of these actions would be 
short term, lasting generally one season in any area. First, the winter extraction of water or ice from NPR-A 
waters could change the chemistry of those waters. Ice roads require 1.0 to 1.5 million gallons per mile of road, 
over tens of miles. Ice-road construction on the North Slope generally starts no sooner than December to ensure 
that the tundra is solidly frozen to avoid disturbance and because ice building requires consistent, very cold 
temperatures. By December, shallow ponds and lakes, those less than about 3 ft deep, are frozen solid. Water 
would have to come from deeper lakes. Lakes (6 ft deep) usually are frozen solid by the end of winter and, 
therefore, do not contain fish. Thus, ice-road builders could extract the maximum possible from such lakes, with 
perhaps extraction of most of the approximately 3 ft of water that would be left unfrozen by December in a 6-ft 
deep lake. Water could be extracted from deeper lakes, but these lakes are likely to contain fish, which would be 
put at risk from water removal. The amount of water that could be removed from fish-bearing lakes is limited by 


heen 


As surface waters freeze, salts are extruded from the forming ice into the underlying water, increasing salinity. In 
coastal tundra waters, the alkalinity is associated with the salt content, and increases and decreases in alkalinity 
parallel those of salinity. Pumping water from a freezing lake would remove the more saline and more alkaline 
waters. In lakes less than 6 ft deep, which freeze to the bottom, the salts normally would be frozen out of the 
would be low salinity, low alkalinity water, regardless of whether water was removed for ice-road construction. 
Based on observed lake pH, these lakes are weakly--but still apparently adequately --buffered against acid 
snowmelt Sec. IILA.2.b . 


in lakes greater than 6 ft deep, the salts and alkalinity extruded from ice formation normally would remain in the 
never-frozen bottom water. These lakes start the summer with more saline, relatively strongly buffered waters 
underneath the melting ice. Winter removal of more saline water underneath the ice would result in less saline, 
less buffered lake waters in early summer following winter water extraction. Thus, following winter extraction of 
water, their early summer chemistry would be more similar to that of lakes less than 6 ft deep. 


A second way that ice-road construction could affect water quality would be road construction over lakes deep 
enough not to freeze to the bottom. Many of these lakes are just a foot to a few feet deeper than the minimum 6-ft 
depth necessary to maintain some unfrozen bottom water in winter. An ice road across such an intermediate-depth 
lake would be designed to freeze the entire water column below the road, isolating portions of the lake basin and 
restricting circulation. With mixing thus reduced, isolated water pools with low oxygen could result. Dissolved 
oxygen concentrations could be reduced below the 5-ppm dissolved oxygen standard needed to protect resident 
fish (Alaska Department of Environmental Conservation, 1997). 


A third way that ice-road construction could affect water quality would be through changes in water chemistry 
along the roadbed during and after meltout. As described above, the water withdrawn from lakes to construct the 
roadway is relatively saline, more saline than typical snowmelt waters. In addition, the salts frozen into the ice 
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road would leach out of the ice before its melting during snowmelt, increasing imitial salt content of the meltwater. 
This effect may be measurable during initial snowmelt, but the effect on water quality should be minimal and 
local, most likely expressed as a slight buffering of pH during initial snowmelt. 


A fourth way that ice-road construction could affect water quality would be through modification of the local 
hydrology along the ice road. The minimum ice road thickness would be 6 in. Snowdrifts against the low-relief 
roadbed would extend a few feet beyond the roadbed with average water content of a fraction of an inch. 
However, the 6-in roadbed would dam waters upslope of the roadway, affect local drainage, and restrict water 
supply downslope of the roadway. Because snowmelt runoff is in excess of coastal tundra dead-storage capacity 
(Miller, Prentki, and Barsdate, 1980), the restricted water supply on the downslope side of the ice road should 
have a very local but otherwise negligible effect. 


In Prudhoe Bay, flat, thaw-lake plains have been shown to be the land classification most vulnerable to 
hydrologic effects of road and pad construction (Walker et al., 1987, 1989; Robertson, 1989). In such terrain and 
despite drainage culverts, the area affected by impoundments (ponding) and thermokarsi along gravel roads and 
pads was equal to twice the area covered by the pads and roads. Ice roads can persist through a considerable 
portion of the snowmelt period, for as long as a month. However, their ability to impound upslope waters is 
negligible and any impoundments only last a few days. Because the 6-inch thickness of ice roads is 4 to 10 
percent of the S- to 1 3-ft thickness of a gravel road, the impoundments upslope of an ice road should be 
proportionately less in area than for a gravel road, or < 10 percent of the area covered by the ice road. Ecology of 
these less-persistent impoundments along ice roads should be a cross between those of wet tundra and ponded 
tundra, with no effect on water quality. 


The thermokarst erosion along roads and pads at Prudhoe Bay was considered by Walker et al. (1987) to be a 
delayed. synergistic impact that occurred primarily on thaw-lake plains. It did not occur on river floodplains at 
Prudhoe Bay because of minimal ground ice. Thermokarst erosion was attributed to vegetative disturbance and to 
thermal effects of road dust, flooding, and flaring operations. Thermokarst effects are likely to be negligible for 
one-time use winter ice ruads because of the lack of vegetative disturbance, the lack of road dust, and minimal 
upslope impoundment. 


Use of water for construction, drilling, and domestic (crew) needs could affect water quality, as discussed for 
ice road construction. Effects during exploration on water quality from any of these mechanisms would be short 
term, lasting generally one season. 


Annual ice-pad and ice-road construction could cover about 310 acres during each year of exploration, assuming 
that ice-road length would be similar to the assumed connecting pipeline length for this alternative. This ice road 
construction would require winter extraction of water that would affect up to 110 acres of nearby 
imtermediate-depth (6-ft) lakes. Pad construction, drilling, and crew needs together would require water use 
equivalent to 2 acres of lake. The areas affected would shift each year as the ice roads are realigned and shifted to 
avoid continued compaction of vegetation. In the unsuccessful exploration scenarno, ice-pad and ice-road 
construction would occur only in one winter. Temporary upslope impoundment of snowmelt waters could cover 
another 30 acres for a few days, but without effect on water quality. 


The preferred and normal means of disposing of drilling wastes, including muds and cuttings, 1s remnyection into 
wells, with no impacts to surface water quality. Mud pits and discharge of exploration drilling muds and cuttings 
would be prohibited. This analysis assumes direct reinjection of drilling fluids. Under this scenario, there likely 

would be no impact from drilling fluids used in exploration. 


Nevertheless, cuttings may be stored temporarily to facilitate reinjection and/or backhaul operations and, in some 
cases, use of reserve pits may be allowed by the AO. Such establishment of temporary reserve pits could degrade 
nearby water quality. Elevated levels of trace metals in water (zinc and chromium) and sediments (copper, 
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chromium, and lead) have been found in ponds at least as far as 700 ft from reserve pits elsewhere on the North 
Slope (Woodward et al.. 1988). Elevated levels of petroleum hydrocarbons also were found in water and sediment 
in the same study. Waters from the reserve pits and some ponds within 160 ft (but not at greater distances) were 
found in bioassays to be toxic to a sensitive zooplankton species. Spread of contaminants from these reserve pits 
was due to overflow of the pits during snowmelt, the practice of draining the snowmeit overflow from pits onto 
the tundra, and to seepage. 


Requiring the pits to be lined and bermed would not necessanly protect tundra from this contamination. Berms 
increase snow dnfting, increasing the overflow problem. Histoncally, because clay is the standard liner for waste 
pits, the clay in drilling muds has been assumed on its own to be adequate as a pit liner. However, the chemical 
formulation of dniling muds 1s designed to keep the drilling mud dispersed, which can eliminate its ability to act 
as a seal. The potential for impact from pit-stored drilling fluids would be reduced if fluids were properly 
disposed of before spring breakup. 


Development activities within the Planning Area that may affect water quality under Alternative A for the 
high-resource scenano are ice-road and -pad construction and spills. There would be no impact from drilling 
fluids used in development. Mud pits and discharge of drilling fluids and produced waters would only be allowed 
in emergencies. Muds and cuttings would be either disposed of downhole or removed from public lands to 
ADEC-approved waste-disposal facilities. Produced waters would be reinjected. Some washed cuttings could be 
used in gravel-road or pad construction. Pipelines carrying crude oil or waterflood would be above ground, and 
their construction and physical presence would have a negligible affect on water quality. 


Because of the annual rebuilding of ice roads. annual water use during development would be similar to that for 
exploration, water to construct 300 acres of ice road, with the water being obtained from about | 10 acres 
worth of intermediate-depth lakes. Dunng the seasonal construction phase, annual field- water demand would be 
on the order of 37 acre-feet, requiring at least a surface water source of 12 additional acres. After major 
construction 1s finished, annual field-water demand would decrease to about | 5 acre-feeVyear, requiring water 
removal from about a S-acre source. Some of this water likely would come from lakes less than 6 ft deep, because 
shallower lakes freeze solid by late winter. The areas affected would shift each year as the ice roads are realigned 
and shifted to avoid continued compaction of vegetation. 


Construction of gravel pads and within-field roads with airstrip would cover about a 100-acre footprint for a 
single field and require a million cubic yards of gravel. The preferred sources for gravel are existing borrow pits 
on the cast side of the Colville River. In recent decades, suction dredges have been used in the NSB to mine sand 
and gravel from the Colville River Delta at Nuiqsut; the Meade and Kokolik rivers; lakes at Atgasuk and Barrow, 
and lagoons at Barrow, Wainwright, and Kaktovik (Walker, 1994). Dredged holes took a few too many years to 
refill. Dredging increased upriver bottom erosion by increasing the steepness of river slopes in the Colville River, 
but the primary environmental effect attributed to NSB dredging has been expansion of fish overwintering areas. 
Water quality, as evidenced by the healthy fish populations, does not appear to be adversely affected by this 
dredging activity (Walker, 1994). Because gravel is a scarce commodity, alternative construction technology 
could be refined to lessen gravel use and associated impacts, but such alternatives are not assumed. 


The primary effect on water quality from construction and placement of gravel structures is related to upslope 
impoundment and thermokarst erosion (Walker et al., 1987). Thermokarst erosion can result in water features 
with high turbidity/suspended-sediment concentrations, as discussed under the No Action Alternative. The 
thermokarst erosion is partly because of the thermal effects of dust blown off the gravel onto the tundra. 
Thermokarst erosion could cause the State turbidity standard to be exceeded within and downflow of thermokarst 
features. In flat, thaw-lake plains on the North Slope, gravel construction can be anticipated to result in upslope 
water impoundment and thermokarst erosion equivalent to twice the area directly covered by gravel or over up to 
200 acres for the development assumptions made in this alternative. Ecology of impounded waters appears to be 
similar to that of similarly sized ponds, but impoundments are more ephemeral (Kertell, 1996). 
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Although downslope di ying of tundra because of upslope impoundment 1s possible. spring snowmelt generally 1s 
expected to be in exces: of watershed dead storage in coastal tundra and would limut the effect of downslope 
drying on water quality. Snowdnfts develop on the sides of elevated roads, which also limits downslope drying. 
In addition, most flowing water makes it across the road through culverts. the road-impounded waters are a small 
portion of the total flow. Standard North Slope practice in gravel road construction includes culverts to limit 
disturbance of drainage patterns (Robertson, 1989). In defined drainages, multuple culverts are co*:'' ted to 
accommodate breakup flow as well as summer flow. In flatter tundra, single culverts are spaced » .««aervals to 
lamst ponding of shect flow during breakup. Bndges are the preferred alternative to culverts where stream flow 
and water depth are sufficient to create ice dammung and flow diversions durnng spring breakup. 


(2) Effects of Spiits 


Spills are another impacting agent on water quality. A number of small crude spills (0 to 130) averaging 3 bbi and 
smaller fuel spilis (0 to 323) averaging 0.7 bbi are projected to occur onshore (See Table [V-17). Roughly 75 
percent of crude spills and likely all fuel spills would occur on pads or roadbeds off the tundra surface. Spill 
response would remove almost 100 percent of a spill from frozen tundra pnor to snowmelt for two-thirds of the 
year. During one-third of the year--late May through late Septermber--spills could reach and impact tundra waters 
before oil-spill response is initiated or completed. Thus, at most, about 8 percent of crude spills could be 
reasonably anticipated to reach tundra waters. This calculation results in an estimate of up to ten spills, averaging 
3 bbl, reaching tundra waters. 


Dissolved-oxygen concentrations in tundra waters could be affected by spilled oil in summer. In one NPR-A 
experiment (Sec. IV.A.1.b(2) of the Northeast NPR-A Final IAP/EIS, BLM, 1996), 5 bbi of Prudhoe Bay crude 
were spilled into a 0.07-acre tundra pond. Dissolved-oxygen concentrations a week after the spill were reduced by 
about 4 mg/l! below levels in a control pond, in some measurements to less than the 5 mg/l state standard for 
protection of wildlife. In 2 inches of water underneath the spill, oxygen concentrations were measured at 0.7 to 
0.9 mg/l versus 5 mg/l in the control pond. At the 3-inch water depth, oxygen concentrations under the slick 
increased to 3.9 to 6.9 mg? versus 8.2 to 10.7 mg/l in the control pond. At the 4-inch water depth (average pond 
depth, Miller, Prentki, and Barsdate, 1980), outside the slick, oxygen concentration was within the expected 
normal range, 10.8 mg/l versus | 1.4 mg/l in the control pond. The oxygen deficit under the slick (and also in 
shallower waters of the control pond) was attributable to decreased oxygen influx from the air and the relatively 
high rate of (natural) sediment respiration in coastal tundra ponds, not to orl-enhanced respiration in the pond. 


In winter, even under ice, an oxygen deficit would not be expected to result from a small spill in most waters 
because sediment (and water column) respiration rates are negligible In addition. sediment respiration has even 
less relative effect in the thicker water column of lakes deep enough not to freeze solid in winter Such lakes, even 
those that hold fish, tend to be supersaturated with dissolved oxygen in winter, to levels above the state 
water-quality standard of | 10 percent saturation (Sec. II1_A.2.b of the Northeast NRP-A Final IAP/EIS, USDOI, 
BLM and MMS, 1998). An exception might be if a spill occurred underneath thick ice cover in very restricted 
waters holding a concentrated population of overwintering fish that already has depleted oxygen levels. 
Occasional low oxygen concentrations and kills of overwintering fish have been observed in North Slope waters 
in the past. 


However, the primary effect of a small spill on tundra water quality would be from direct toxicity rather than from 
oxygen depletion or other secondary effects. Long-term toxicity (7 years) can result from a small spill, as shown 
in the NPR-A expenmental pond spill. That spill killed the zooplankton, and the pond water remained toxic to 
more sensitive zooplankton species for 7 years. 


In a real spill, response likely would recover the bulk of spilled onl, but sufficient ot] could remain to promote 
long-term, local toxicity. Over the life of a field, spills could affect the water quality of about six ponds or small 
lakes, making their waters toxic to sensitive species for about 7 years 
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In Northeast NPR-A IAP/EIS (USDOL, BLM and MMS, 1998), the effects of a 325-bbi spill reaching the Colville 
River and Teshekpuk Lake in summer were analyzed and the effects are hereby incorporated by reference. In the 
Colville River, the high rate of water flow would preclude any effects on dissolved oxygen concentrations. Direct 
toxicity in the water column would be minimal and limited to the first few reservow pools downcurrent of where 
the spill entered the river. Some toxicity might persist in these initial reservow pools for a few days to weeks, until 
toxic compounds were washed out of the oil trapped im the sediment or the oiled sediment was buned under 
Cleaner sediment. Similar effects would be expected in the unlikely event that an oi! spill were to reach any of the 
nivers included in this assessment. 


As noted in Northeast NPR-A IAP/EIS (USDOI, BLM and MMS, 1998), a similar oi! spill reaching Teshekpuk 
Lake also would result in a minimal effect on water quality. Dissolved oxygen levels would not be affected. 
Direct toxicity would be minimal because of the much greater dilution volume in Teshekpuk Lake than in the 
small ponds and lakes discussed earlier and because of th relatively unrestricted movement of the slick and 
underlying water. The spreading of the spill over about 60 acres (0.03% of the lake surface) could be considered 
an effect on water quality. This effect would exist for a few weeks, until the slick was either cleaned up or the oil 
stranded on the shoreline. Similar effects would be expected for any of the lakes in the Planning Area, if an oil 
spill were to occur. 


Applicable amtment-water-quality standards for marine waters of the State of Alaska are (|) total aqueous 
hydrocarbons in the water column may not exceed 15 g/l (0.015 ppm). (2) total aromatic hydrocarbons in the 
water column may not exceed |0 g/l (0.010 ppm) and (3) surface waters and adjoming shorelines must be 
virtually free from floating oil, film, sheen, or discoloration. The State of Alaska criterion of a maximum of 0.015 
ppm of total aqueous hydrocarbons in manne waters--about |5-fold background concentrations--provides the 
readiest comparison and is us d in this discussion of water quality. This analysis considers 0.015 ppm to be a 
chronic criterion and |.5 ppm, a 100-fold higher level, to be an acute criterion. 


Major crude oi! spills generally result in peak dissolved-hydrocarbon concentrations that are locally and 
marginally at toxic levels. Effects of spills < 1,000 bbi can be considered negligible. A spill ( > | 000 bbi could 
temporarily (for about a month) contaminate water above the chronic criterion of 0.015 ppm in an area of a few 
hundreds of square miles. Concentrations above the | S-ppm acute critenon could occur over a few tens of square 
miles during the first several days of such a spill. 


A saltwater spill, although unlikely, can be hypothesized Such a spill would greatly exceed State water-quality 
standards (Alaska, Department of Environmental Conservation, 1997), which prohibit: 


* total dissolved solids or salinity from exceeding | S00 mg/l (1.5 %0O salinity), including natural conditions, 


* imecreases in salinity exceeding one third of the concentration of the natural condition of the waterbody. 


In a year with high rainfall, some of the salt would be diluted and flushed from the tundra in summer Some of the 
salt water would settle into the deepest reaches of the contaminated waters. The freeze/thaw cycle in the Arctic 
and the depth of any lake reached by the spill would play a controlling role im the fate of the remaining 
contaminating salts from a spill 


In winter, surface waters < 6 fi deep freeze solid (Hobbie, 1984). In a saltwater spill into such waters, the 
remaming salt from the spill water would be extruded from downward-freezing ie 1 fall and be forced into the 
underlying sediment (Prentki et al. 1980). Most of the salt would remain trapped in the sediment after the next 
spring's mehout, giving these waters an initial low salinity During the summer. salinity slowly would increase as 
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ice in the bottom sediment melts and the sediments compress (Muller, Prenthi, and Barsdate. 1980). 


In waters > 6 ft, freezing of ice would force salt from a spill into the deeper water below the ice, increasing 
salinity of that water proporuonaicly. Durning snowmelt, the lakes form moats--a mng of water at the shoreline For 
deeper lakes. the winter ice cover persists through sping snowmelt and would protect the more saline water 
below the winter -formed pycnocline (the plane separating two layers of different density) Snowmelh waters flow 
just below the ice (O'Brien et al, 1995) or along the moated margins of the lakes, but above the pycnocline. These 
snowmelt waters pass through and exit over flooded tundra in sheet flow or through shallow outlets without 
contributing to or diluting concentrations of dissolved solids im the lake Only after peak snowmelt and waterflow 
does the protective ice cover of deeper lakes melt and allow the wind to mix the water column. destroying the 
pycnochine. The net result of this flow regime im deeper lakes would act to preserve the contamimating salts from 
removal or dilution from snowmelt waters. Salinity above State standards could persist for several years. 


A waterflood pipeline could flow at 2.4 to 8.3 millon gallons per day of Beaufort Sea water, equivalent to 
production rate from a single field (see Sec. 1V.A.1.b and Table ['V.A.1.b-3 of the Northeast NPR-A Final 
IAP/EIS; USDOI, BLM and MMS, 1998). If a spill were to result from catastrophic failure of the pipeline, it 
quickly would be noticed by instrumentation and flow stopped. with perhaps spillage equivalent to an hour's flow. 
Ahternatively. spillage up to 10 percent of throughput from a smalier leak might not be detected from inpuv/output 
balances for about a day. This less-than-catastrophic spill would spill greater volume, from 240,000 to 830,000 
gal. During summer, flat coastal tundra develops a dead-storage capacity averaging 0.5 to 2.3 inches (Miller, 
Prentki, and Barsdate, 1980), which would retain 13,000 to 63,000 gal/acre. Thus, the spill would spread over 4 to 
64 acres. 


Storm surges along the NPR-A coast have flooded nearshore coastal tundra in the past, resulting mm salt 
contammnation of much greater magnitude than hypothesized here The lake used as a supply of freshwater at the 
Naval Arctic Research Laboratory in Barrow was flooded in a fall storm surge in the carly 1960's. The laboratory 
pumped some saline bottomwater out of the lake over the next few years. but a more saline taste and off-flavors 
affected the potability for several years. However, the water was still used for water supply. 


(3) Summary 


Primary affecting factors under Alternative A are water extraction, water impoundment. thermokarst around 
structures and roads. and spillage of on! and salt water 


During exploration, annual ice-pad and -road construction (310-acre footpnat each year), drilling, and domestic 
needs for water could require winter extraction of unfrozen water from about up to 110 acres of nearby lakes. 
Most of this water use 1s for ice roads. If exploration continues >! year, the areas affected would shift each year 
as the ice roads are realigned and shifted to avord continued compaction of vegetation 


If development accurs (the high-resource scenano), because of the annual rebuilding of we roads. annual water 
use during development would be similar to that for exploration, needing water to construct 400 acres of we road. 
requinng water from | 10 acres worth of intermediate-depth lakes. Durnng the seasonal construction phase. annual 
field- water demand would be on the order of 37 acre-feet, requiring water from |2 additonal acres of lake After 
mayor construction 1s finished, annual field- water demand would decrease to about |§ acre -feet/year. requiring 
water removal from about 5 acres of lake. The areas affected would shift each year as the we roads are realigned 
and shifted to avord continued compaction of vegetation: 


The pnmary water quality effect from construction and placement of gravel structures 1s related to upslope 
impoundment and thermokarst erosion. The thermokarst crosion 1s due partly to the thermal effects of dust blown 
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off the gravel onto the tundra In flat thaw-lake plains on the North Slope. gravel constructon can be anmtacapated 
to result in upslope water impoundment and thermokarst crowon up’ 200 acres for development Linkike the 
sstuation for ice structures, the same 200 acres would be affected cach year over the life of the field 


Over the life of a field. spills cowid degrade water quality of about si ponds or small lakes, with resultant toxicity 
persisting and eliminating sensitive species in the waters for about 7 years Water quality could be degraded 
over a few week. along a shor stretch of nearby rivers, such as the Colville or Ikpikpuk Rivers. The spreading of 
a samolar-sized (325 bbl) spill over about 60 acres of nearby lakes for a few weeks could be considered an effect 


on water quality 


c. Effectiveness of Stipulations and Required Operating Procedures 


Supulatons and ROP’s that lms the volume of water that can be taken or that prevent crude onl or fuel spills from 
entering the water (lakes, ponds. streams. or nvers) would lower the potential effect on water quality. 


Supulation A-| would be effective in establishing the quick response to any potential crude ov! and fue! ou! spull 
Stupulation A-2 and A-3 and ROP’s A-3, A-4, E-1. E-6. and E-7 would help prevent oi! spills from reaching 
freshwater streams and lakes and would help prevent freshwater degradation 


d. Conclusion--First Sale 


Long-term (decade-or-more ) effects would occur over a few hundred acres Onl spills could result nm waters of 
about 6 ponds or small lakes remaining toxic to sensitive species for about 7 years. Water quality could be 
degraded from an oil spill over the course of a few weeks along a shor stretch of nearby nvers and lakes. 


e Multiple Sales 


Effects of sersmic trails would be similar to those for one sale, over about an acre. Dunng peak exploration, 
annual we-pad and we-road construction could cover about 370 acres, assumung that we-road length would be 
similar to the assumed connecting pipeline length for this alternative This we-road construction would require 
winter extraction of water from up to | 30 acres of nearby lakes Pad construction, drilling. and crew needs 
together would require water use equivalent to 2 to 4 acres of lake 


Because of the continued need for we roads, annual water use dunng development for we road construction would 
be semslar to that for exploration requiring water from | 0 acres worth of mmermediate-depth lakes During the 
seasonal construction phase, annual water demand would be on the order of 37 acre-feet for each field, requering 
water from an additional |2 acres of lake for each field After mayor construction 1s finished, annual water 
demand would decrease to about | 5 acre-feet/year for each field. requiring up to 10 acres of lake for water supply 
for all fields 


The primary water-quality effect from construction and placement of gravel structures 1s related to upslope 
impoundment and thermokarst erosion Gravel construction of pads. within field roads. and field aursinp would 
cover about a |00-acre footprint per field. or 200 acres total In flat thaw-lake plasms on the North Slope. grave! 
construction can be anticrpated to result in upslope water impoundment and thermokarst erosion equiy alent to 
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twice the area directly covered by gravel, or 400 acres. Unlike the sstuaton for wce structures, the same locations 
would be affected by gravel structures cach year over the life of the fields Over the life of development resulting 
from muluple sales. spills could degrade water quality of about eaght ponds or small lakes. resulting on persistent 
tonicity and clmunating sensitrve species in thew waters for about 7 years. Water quality could be degraded over a 
few weeks along a short stretch of nearby nvers and lakes Muluple sales would not result in additional 
waterflood pypelines and the effect of a waterflood spill would be the same as for one sale 


f. Conciusion—Multiple Sales 


Long term (decade-or more) effects of multuple sales would be sumilar to those for a single sale Onl spills could 
result m waters of about § ponds or small lakes remaming tori to sensitive species for about 7 years. 


5. Estuarine Water Quality 


Under Alternative A. leases would be offered throughout the Northwest NPR-A Planning Area. including the 
coastal waters in Kasegaluk Lagoon northeast of Icy Cape, the Kuk River, Elson Lagoon, Dease Inlet. and 
Admuralty Bay Exploratory operations could occur during the ice-covered or open water seasons. A standard set 
of stipulations and ROP's would apply to exploration. construction, and discharges. and additional restnctions 
rmght be apphed dunng the review of any exploration or development plans 


a. Effects of Non-Oil and Gas Activities 


As described for the No Action Alternative, non-oil and gas activities would include ongoing subsistence and 
recreational activities. onshore onl and gas exploration im the Northeast NPR-A and, as discussed i the 
cumulative effects section, shipping. and offshore oi! and gas leasing on the adjacent State and Federal portions of 
the Beaufort Sea Previous NPR-A leasing was for an area without coastal villages. in contrast, the Northwest 
NPR.-A Planning Area includes two such villages--Barrow near Elson Lagoon and Wainwnght near the Kuk 
quality To date. the adverse effect of these activities on estuarine water quality appears to have been negligible. 


b. Effects of Oil and Gas Activities 


Estuarine water quality might be affected by several aspects of on! and gas activities permitted discharges. 
explain why this assessment 1s focused on the probable barging of heavy equipment through estuanes lke 
Admuralty Bay. the probable construction of a gravel dock for staging onshore equipment, the possible diniling of 
a few exploration wells from temporary we islands, and the possible construction of a few gr. el pads for dniling 
many production and service wells from onshore to offshore 


Part of the reason for the focus on the Admiralty Bay region 1s the information on Map 9, showing the tracts 
leased wm the Northeast NPR-A They form a NW/SE-onented band of high geological potential If thes trend 
extends into the Northwest NPR-A. it would be located near Admuralty Bay and somewhat south and east of other 
NPR.-A bays and lagoons Even if there were no leasing in Admuralty Bay. 1 could be used as a staging area for 
the barging of heavy equipment to support nearby onshore operations (Sec TV A ti 4\b)) 
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The amount of offshore transpe<iation and drilling can be estimated with the information in Table [V-05. The 
estimated number of expiora'scs wells for Alternative A, which includes the onshore and offshore portions of the 
Planning Area, would be 6 to 16, depending on the price of oil ($18/bbi to $30/bbi; 2002). Similarly, the 
estimated number for Alternative C, which excludes the offshore area and adds several restrictions to onshore 
drilling, would be 3 to 8 expiceation wells. The difference between the two alternatives (a few exploration wells) 
would be a combination of the offshore wells and the onshore wells that wouldn't be drilled because of additional 
restrictions. A similar process can be used to estimate that some production pads wouldn't be constructed and 
many production/service wells wouldn't be drilled if all of the offshore areas were eliminated and restrictions 
were added to onshore activities. To summarize, the assessment is focused on the area around Admiralty Bay, the 
possible drilling of a few exploration wells from temporary ice islands, the probable construction of some 
permanent grave! o.ds for trarsportation and production, and the possible drilling from onshore to offshore of 
many production: «1 service wells. 


(1) Effects of Disturbances 


Drilling discharges would be prohibited or regulated by the EPA. There would be only regulated discharges of 
domestic wastes, 7eserve-pit fluids and/or produced waters in waters shallower than 10 m (ROP A-4), and sludge 


waste would be injected into wells (ROP A-3). The 10-m depth contour is outside of all the NPR-A lagoons and 
bays, so there would be no unregulated discharges within the lagoons and bays. As a result. there would probably 
be no unacceptable effects on estuarine water quality due to drilling discharges. 


Leasing would probably lead to some onshore operations and the barging of heavy equipment through estuaries 
such as Admiralty Bay; the barging would lead possibly to construction of a short dock, such as East Dock. 
Construction of a short dock would probably increase local water turbidity temporarily. Long docks and 
causeways along the central Beaufort coast, such as West Dock and the Endicott causeway, have had a 
documented, ongoing effect on surrounding water quality; in contrast, East Dock has not had a documented 
effect, so a short dock in an NPR-A estuary would probably not affect water quality beyond the initial 


Leasing would possibly lead also to construction of a few offshore artificial production pads that would 
temporarily increase water turbidity. Many artificial islands have been constructed with gravel and/or gravel bags 
in shallow bays near Deadhorse, including Sag 3, Niakuk 3 and 4, Resolution, Duck 3, Goose, Endicott, and NW 
Milne. Construction and abandonment of some of these islands has had a temporary affect on water turbidity but 
long-term effects have not been documented. The effects would depend partly on the site-specific situation, and 
the site-specific effects of any exploration and/or development plans would be reviewed further in detail by BLM 
(Sec. ILE). 


(a) ice Roads and Ice Islands 


Leasing would possibly lead to the drilling in an estuary such as Admiralty Bay of a few exploration wells with 
temporary ice islands and ice roads. Many ice roads and several ice islands have been constructed in the Beaufort 
Sea. For example, ice roads are constructed each year to the Northstar Development Project and along the coast to 
the east and west from Prudhoe Bay. They are usually constructed by pumping seawater from below the ice cover 
up onto the ice surface. Ice islands are usually constructed by spraying seawater onto the ice surface until the 
thickened ice mound rests on the sea floor. An ice island was constructed at the Mars Prospect near Cape Halkett 
at the northeast corner of NPR-A (USDOI, MMS, 1985). Another was constructed at the Karluk Prospect in inner 
Stefansson Sound (USDOI, MMS, 1988). The environmental assessments for these proposals identified two types 
of effects. One was the possible effect of thickened ice roads and ice islands on seafloor kelp communities i: 
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Stefansson Sound. The proposed ice road to Karluk was rerouted slightly to avoid shading the dense parts of the 
kelp community. Kelp grows in only one NPR-A coastal bay--Peard Bay (Truett, 1984), if an exploration or 
development plan for an ice island or ice road is submitted for the bay, the site-specific effects could be assessed 
at that time (Sec. ILE). The other environmental effect was the possible use of snowmaking additives, such as the 
additives that are used in snowmaking equipment at ski hills. When the weather turned relatively warm during the 
construction of the Karluk ice island, the proposal was modified to include the possible use of such an additive. 
The effect of the additive on seawater water quality and/or organisms was not well knewn, and the proposal was 
withdrawn when the weather turned cold so no additional information was collected. Aside from these two types 
of possible effects, the past ice roads and ice islands have melted soon after the natural ice cover with no reports 
of environmental effects. 


(b) Gravel Islands and Buried Pipelines 


Leasing would probably lead to the barging of heavy equipment through an estuary such as Admiralty Bay, the 
possible construction of a few gravel production pads and buried pipelines, and the possible drilling of many 
production and service wells. The effects on water quality due to the construction of gravel islands and buried 
pipelines were assessed recently in the Northstar and Liberty EIS’s (U.S. Army Corps of Engineers, 1999; 
USDOL, MMS, Alaska OCS Region, 2002b). The latter concluded that “the greatest effect on water quality from 
gravel island and pipeline construction would be additional turbidity caused by increases in suspended particles in 
the water column” and that “turbidity increases from construction activities generally are temporary and expected 
to occur during the winter and end within a few days after construction stops.” There were no reports from 
Northstar construction that the water-quality effects exceeded the minor expected effects. The water-quality 
effects of construction in the Northwest NPR-A would probably be similar, partly because the Liberty area, 
Northstar area, and NPR-A coastal bays and lagoons are similarly turbid, as shown by a satellite image (Map 9). 
The image includes a black band along the coast where the water is too turbid for accurate readings of 
phytoplankton chlorophyll. The black band is relatively broad along the Beaufort Sea coast, including the NPR-A 
waters in Elson Lagoon, Dease Inlet and Admiralty Bay, indicating that the water is relatively turbid. The black 
band is relatively narrow along the Chukchi Sea coast, including the waters in Peard Bay and Kasegaluk Lagoon. 
indicating that the water is less turbid. The difference indicates that construction turbidity in Elson Lagoon, Dease 
Inlet, or Admiralty Bay would have less effect on natural water quality than construction turbidity in Peard Bay or 
Kasegaluk Lagoon. Another possible effect of gravel-isiand and buried pipeline construction in Peard Bay would 
be a slight, temporary reduction in the productivity of the kelp that grows there. A former proposal for the Liberty 
island and pipeline placed them near the relatively large Stefansson Sound Boulder Patch; the Liberty EIS 
concluded that “sediment plumes from pipeline and island construction probably would reduce Boulder Patch 
kelp production by 2-4 percent per year” over three consecutive kelp-growth years (USDOI, MMS, Alaska OCS 
Region, 2002b:p. 26). In the unlikely event that an exploration or development plan is submitted for a gravel 
island and/or buried pipeline in Peard Bay. the level of effect on that small xelp patch might be similar in 
magnitude, but the site-specific effects could be assessed and mitigated at that time (Sec. IIE). In summary, the 
water-quality effects of gravel-island construction and buried pipeline construction in the Northwest NPR-A 
would probably be temporary and minor, especially along the Beaufort Sea coast, and site-specific exceptions 
could be mitigated through subsequent NEPA assessments. 


(c) Docks 


Leasing would possibly lead to the construction in an estuary such as Admiralty Bay of a short dock for the 
barging of heavy equipment to nearby onshore exploratory operations. Such a dock would probably have to be a 
few thousand feet long. extending into about 10 ft (3 m) of water. Furthermore. leasing would possibly lead to a 
discovery in an NPR-A bay, which would probably be developed from shore with extended reach drilling. or from 
a gravel island with a buried pipeline to shore. If neither of these plans would work, then development with an 
ee ee ee ne eee eee 
abandonment. An example of such a structure 1s East Dock in Prudhoe Bay: it is about | 300 ft (400 m) long. 
extending into 4 ft (1.2 m) of water. Since its construction over 30 years ago. there have been no reports of 
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adverse water-quality effects (¢.g., circulation changes or temperature and salinity discontinuities). Most likely, a 
dock or short causeway in an NPR-A bay would not have measurable adverse effects on water quality. In contrast 
to docks or short causeways in bays, the West Dock and Endicott Causeway extend more than 2 mi (3 km) into 
offshore water. These long offshore causeways had relatively short breeches and affected the local water quality, 
creating cross-causeway differences in hydrologic conditions (¢.g., water temperature and salinity) (USDOI, 
MMS, 1990). Enlarged breeches in West Dock have alleviated most of the cross-causeway differences but 
enlarged breeches in the Endicott causeway have not alleviated the differences (Fechhelm et al., 2001). The 
water-quality discontinuities have affected the nearshore distribution of anadromous fish, as discussed in USDOI, 
MMS (1990) and in this EIS Section [V.C_8.b on marine fish. In summary, a short dock or causeway in an 

NPR-A estuary would probably not affect hydrologic conditions, but long, permanent causeways with inadequate 
breeches would probably have measurable, long-term impacts on hydrologic conditions. However, ROP E-6 
explains that permanent facilities in estuaries would be approved only if the applicant can demonstrate that 
adverse impacts to hydrologic conditions are minimal; ROP K-3 explains that no permanent development 
facilities would be permitted in water within three-quarters mile of shore in Dease Inlet, Admiralty Bay, and 
Elson Lagoon; and ROP E-8 requires that coastal facilities must be designed to prevent significant changes to 
nearshore water-quality characteristics (e.g. salinity and temperature). If a development plan for an unacceptable 
dock or causeway is submitted, the site-specific effects could be assessed and mitigated probably with breeches at 
that time. 


(2) Effects of Spills 


The present quality of the NPR-A coastal waters is pristine--like most of the arctic coast (Arctic Monitoring and 
Assessment Program, 1997)--in spite of natural oil seeps such as the one at Cape Simpson in the Northeast 
NPR.-A (Sec. [11.A.2.(5) and Becker and Manen [1988]). Spills are very unlikely to occur, but there are several 
aspects that would add slightly to the risk of spills in estuaries. For example, they might occur as a result of the 
probable barging of equipment through NPR-A estuaries such as Admiralty Bay, as a result of the possible 
drilling of a few offshore exploration wells, the possible drilling of many production and service wells, or the 
possible use of buried pipelines. The likelihood of a future spill that would affect NPR-A estuarine waters would 
be greatest for smail spills (Sec. 1V.A.2.b), such as spills during the barging of fuel and supphes through estuanes. 
Stipulation A-| would require the development and implementation of spill contingency plans before the 
transportation of fuel. Ths edipuiation eobthe ast sotienn Geo Ghalihaeh of cosideandl tod alia tun wasld pochaity 
improve the response to them. Also, the likelihood of an onshore fuel spill seeping into wetlands and then 
estuarine water would be reduced by several stipulations. Stipulation A-3 would prohibit lessees from refueling 
equipment near waterbodies. Stipulation A-2 would require dikes around any fuel storage areas. Stipulation D-| 
would prohibit exploratory dniling that might cause more-than-minimal impacts to hydrologic conditions. 


In contrast to the likelihood of small spills, the likelihood of a large spill that would affect the estuarine water is 
extremely low. The risk of such a spill would be due partly to oil leasing on the outer continental shelf. As noted 
in the EIS for three proposed Beaufort Sea oil and gas lease sales (USDOI, MMS, Alaska OCS Region, 2002c), 
“a large spill is unlikely to occur based on a mean spill number ranging from 0.08 to 0.11 for Alternative | for 
MMS Proposed OCS Lease Sales 186, 195, and 202.” However, that EIS analyzed a 1,500 bbi spill from a 
production facility and a 4,600 bbi spill from an offshore pipeline. 


This IAP/EIS analysis assumes a spill of S00 or 900 bbi and a very large blowout of 120,000 bbi (Table IV-19 
and Tables App 9-10 to App 9-12). If one of these spills were to occur offshore during winter, the oil would 
probably be deposited on or under the ice cover. If a spill were under the ice, the relatively warm oi! would 
probably rise to the ice cover, melt into the bottom of it, and become immobilized. The water circulation under 
the ice cover in bays is very sluggish, as described in Section II1.A.2.c, so dissolved hydrocarbons would not be 
distributed far. In any case, on-ice spill responses by Alaska Clean Seas (Alaska Clean Seas, 1999 a. b, and c) are 
generally effective, so almost all of a small spill could probably be recovered. In contrast to small spills, the 
effects of and responses to a S00- or 900-bbI spill is discussed below, and the effects of a very large spill are 
discussed in Section IV J. 
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If the spill were to occur during the open-water season, it might form a slick or become dissolved in the water 
column. If it were to form a slick, the slick from a 500- or 900-bbi spill would probably sweep an estimated 40 to 
55 mi* (100 to 140 km? ; Tables App 9-10 and App 9-11). If the spill occurred during the melt-out or broken-ice 
seasons, the slick might cover 50 to 70 mi? (35 to 180 km? ) and deposit oi] on 22 mi of coastline (Table App 
9-11). The largest estimated area (70 mi? ) would be slightly smaller than the area of a typical estuary like 
Admiralty Bay, and the 22 mi of coastline would equal about half of the total Admiralty Bay coastline. Such an 
oil slick could measurably degrade NPR-A estuarine water quality and shorelines. As described in Section 
I11.A.2.c above, spilled oil would persist on some types of shoreline for many years, and possibly for more than a 
decade (www .oilspill state ak_us/facts/lingeringoil html). 


If a summer oil spill became dissolved in the water column, the effect can be estimated with calculations in the 
Liberty EIS (USDOI, MMS, Alaska OCS Region, 2002b). That EIS calculated the effect of similar-sized spills in 
Foggy Island Bay that is about the same depth as Dease Inlet. It concluded that hydrocarbons dispersed in the 
water column from a large (greater than or equal to 500 bbl) crude-oil spill could exceed the 1 .5-parts per million 
(ppm) acute (toxic) criterion during the first day in the immediate vicinity of the spill (USDOI, MMS, Alaska 
OCS Region, 2002b:Sec. IIl-16.1). Further, the hydrocarbon concentration could exceed the 0.015-ppm chronic 
criterion for up to 30 days in an area that ranges up to 70 mi? (180 km? ). Again, the 70 mi? is slightly smaller than 
a typical estuary like Admiralty Bay. Spill effects of this magnitude would probably not extend far offshore (e.g. 
into Elson Lagoon or coastal oceanic waters) because of the deep water depth. 


Several types of contingency responses would help to reduce the effect of a large offshore oil spill on estuarine 
water quaiity. As noted above, the Alaska Clean Seas (ACS) responses for on-ice spills are relatively effective. 
Alaska Clean Seas maintains an inventory of response equipment--for spills in open water and on ice and broken 
ice--including booms, skimmers, igniters, pumps, ditch witches, storage tanks, etc. (Alaska Clean Seas, 1999a, b, 
and c). Some proposed tactics probably would (while removing oil from the water) have indirect adverse effects 
on water quality. For example, in situ burning of oil would leave a residue and dispersants would intentionally 
increase the concentration of oil in the water column. Also, wetlands--and subsequently offshore water 
quality--might be affected by the decanting of free water from storage tanks, as explained by ACS Tactics D-5, 
R-15, and R-25. The effect would be mitigated partly by the requirement for explicit approval from the State 
On-Scene Coordinator for the decanting of such water, as explained by Tactic D-5. 


in summary, a very large oil spill would be extremely unlikely; if it occurred during the winter and spread on or in 
the ice cover, most of it could be recovered. Small spills are more likely to occur, in part because of the probable 
barging of fuel to coastal staging facilities in estuaries like Admiralty Bay. If a small spill occurred during the 
open-water or broken-ice seasons in an NPR-A estuary like Admiralty Bay, it could measurably degrade estuarine 
water quality and contaminate shorelines, in spite of proposed spill responses. The largest estimated area (70 mi? ) 
of a slick would be slightly smaller than the area of a typical estuary like Admiralty Bay, and the 22 mi of 
contaminated coastline would be about two-thirds of the total Admiralty Bay coastline. Such an oil slick could 
measurably degrade NPR-A estuarine water quality and shorelines. Hydrocarbons dispersed in the water column 
from a spill would probably exceed the | .5-ppm acute (toxic) criterion during the first day in the immediate 
vicinity of the spill. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Supulation A-| would require the development and implementation of spill contingency plans before the 
transportation of fuel. The stipulation might not reduce the likelihood of accidental fuel spills but would probably 
improve the responses to them. Also, the likelihood of an onshore fuel spill, that might drain quickly into 
estuarine waters, would be reduced by two stipulations. Stipulation A-2 would require dikes around any fuel 
storage areas, and Stipulation A-3 would prohibit lessees from refueling equipment near waterbodies. 
Furthermore, a third stipulation, D-1, would have an indirect benefit on estuarine waters, reducing the likelihood 
of spills that might drain into streams and then into estuarine waters. Stipulation D-1 would prohibit exploratory 





IV-148 144 ENVIRONMENTAL CONSEQUENCES 











Final imegrated Activity Plan/Environmental impact Statement, 2003 





Lilling that might conse , sina i sas alain = 


Supulation A-1, which would require the implementation of spill contingency plans before the transport of fuel. 
would be especially effective for leases in and near coastal water. Fuel might be barged during summer to 
operations on or near navigable waters. Drilling would probably occur only during the solid-ice season when 
responses to blowouts would be relatively effective. Some operations would occur only during the ice-covered 
islands, transporting supplies either during winter or during the open-water season with barges. Almost 10,000 bbi 
of fuel would be needed for drilling throughout an ice-covered season (November to May), so the use of smail 
fuel barges would be cost effective. The USCG or MMS would have responsibility for technical reviews of 
offshore spill plans; current Federal regulations (30 CFR 254.2(a) and 254.6) do not require approval of the spill 
plan until the facility is being used (i.¢., drilling). However, with Stipulation A-1, BLM could require operators to 
have an approved plan before BLM approval of the exploration or development plans. Even with approved spill 
plans, spills could occur but the responses would probably be more effective. Effective response would be 
beneficial because diesel fuel is relatively toxic and--even though spills in general are very unlikely--fue! spills 
are a relatively common type of spill. In summary, Stipulation A-1 would help to red.xce the effect of fuel spills 
on NPR-A estuarine water quality 


With ROP A-4, there would be only regulated discharges of domestic wastes, reserve-pit fluids and/or produced 
waters in waters shallower than 10 m, and sludge waste would be injected into wells (ROP A-3). The 10-m 
isobath is outside of all the NPR-A lagoons and bays, so there would be no unregulated discharges within the 
lagoons and bays. As a result, there would probably be no unacceptable effects on estuarine water quality due to 
discharges. 


With ROP E-6, permanent facilities in estuaries would be approved only if the applicant can demonstrate that 
adverse impacts to hydrologic conditions are minimal, and ROP E-8 would require that coastal facilities must be 
designed to prevent significant changes to nearshore water-quality characteristics (¢.g., salinity and temperature). 
ee ee 
probably have measurable, long-term impacts on hydrologic conditions 


d. Conclusion--First Sale 


Drilling discharges would be regulated by the EPA; because the 10-m depth contour is outside of all the NPR-A 
estuanes, there would be no unregulated discharges within the estuanes. Leasing would probably lead to the 
barging of heavy equipment through estuaries like Admiralty Bay. Construction of a short dock would probably 
only affect hydrologic conditions temporarily, but long causeways with inadequate breeches would probably have 
measurable, long-term impacts on hydrologic conditions. The likelihood of a spill that would affect NPR-A 
estuaries would be greatest for small spills, such as fuel spills dunng the barging of supplies through estuanes. If 
a small spill occurred during the open water, it might form a slick or become dissolved in the water column. A 
slick from a S00- or 900-bbI spill would contaminate approximately two-thirds of the coastline in an estuary like 
Admiralty Bay. Hydrocarbons dispersed in the water column from a smail spill would probably exceed the 
1.5-ppm acute (toxic) criterion during the first day in the immediate vicinity of the spill. Several types of 
contingency responses would help to reduce the effect of such a spill on estuarine water quality. 


e. Multiple Sales 


Although it is not expected that a large amount of new information will become available after the first sale that 
would alter or refine the assessments, technology continues to improve. By such means, future spill response 
could become more effective. Also, the technology for extended-reach drilling 1s umproving. making it easier to 





ENVIRONMENTAL CONSBQUENCES IvV.149 


LAE 











Northwest Nabonal Petroleum Reserve - Alaska 





dnill into nearshore prospects from safer. onshore locations. Therefore. the effects of subsequent and/or multiple 
sales would probably be slightly lower than the first sale. 


f. Conciusion—Multiple Sales 


The effects of subsequent sales and/or multuple sales on estuarine water quality would probably be slightly lower 
than for the first sale because of technological developments in extended-reach drilling. 


6. Air Quality 


This discussion analyzes the potential impacts on air quality that could be caused by the activities and 
developments induced by each of the sale proposals for the Northwest NPR-A Planning Area. Mitigation of 
adverse air quality impacts would result from operators’ use of the best available technology to control discharges. 
Disturbances and noise from non-cil and -gas activities do not cause air quality impacts. 


a. Effects of Non-Oil and Gas Activities 


Impacts to air quality would result primarily from emissions from oil and gas operations. Emissions from non-oil 
and gas activities are extremely limited, they include insignificant emissions because of the activities related to 


b. Effects of Oil and Gas Activities 


ed ae agement ar apne «A: aera sulfur dioxide (SO). particulate 
matter (PM). and volatile organic compounds (VOC) Ozone (O.) is not emitted directly by any source but is 


formed in a senes of complex photochemical reactions in the atmosphere involving VOC and NOw 


Nitrogen oxides consist of both nitric oxide (NO) and nitrogen dioxide (NO_). The NO _ is formed from the 
oxygen and nitrogen in the air during combustion processes, and the rate of the formation increases with 
combustion temperature. Nitric oxide. the mayor component of the combustion process, will slowly oxidize in the 
atmosphere to form NO The NO. and VOC perform a vital role in the formation of photochemical smog. 
Nitrogen dioxide breaks down under the influence of sunlight. producing NO and atomic oxygen. which then 
combine with diatomic oxygen to form O. or with VOC to form vanous gaseous and particulate compounds that 
result in the physiological mtation and reduced visibility typically associated with photochemical smog. 


Carbon monoxide is formed by incomplete combustion. i: ts 2 problem mainly in areas having a high 
concentration of vehicular traffic. High concentrations of carbon monoxide present a serious threat to human 
health because they greatly reduce the capacity of the blood to carry oxygen. 


Sulfur dioxide is formed in the combustion of fueis containing sulfur. In the atmosphere, SO slowly converts to 


sulfate particles. Sulfates in the presence of fog cr clouds may produce sulfuric-acid mist. It is generally 
recognized that entrainment of sulfur oxides or sulfate particles into storm clouds 1s a mayor contributor to the 
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reduced pH levels observed in acid rain precipitation. 


Emissions of particulate matter associated with combustion consist of particles im the size range < 10 microns (p) 
in diameter (PM |) Emissions of particulate matter associated with combustion. especially particles im the size 
range of | to 3 w. can cause adverse health effects. Particulates in the atmosphere also tend to reduce visibility. 


The type and relative amounts of air pollutants generated by oil and gas operations vary according to the phase of 


activity. There are three principal phases: exploration, development, and production. For a more detailed 
discussion of emission sources associated with cach phase, refer to Air Quality Impact of Proposed OCS Lease 


Sale No. 95 Uiacobs Engineering Group, Inc. 1989). Information from that report is still relevant even for 
operations that would occur within the Northwest NPR-A Planning Area. Certain emission sources discussed 
therein obviously do not apply for operations occurring on land, but the report does include a fairly 
comprehensive analysis of activities and emission sources that do occur during oil and gas exploration. 
development, and production, regardless of the specific locations in which they may occur. Significant emission 
sources are summanzed below. 


Federal and State statutes and regulations define air-quality standards in terms of maximum allowabie 
concentrations of specific pollutants for vanous averaging peniods (see Table I1]-04). These maxima are designed 
to protect human health and welfare. However, one exceedance per year 1s allowed, except for standards based on 
an annual averaging period. The standards also include Prevention of Significamt Detenoration (PSD) provisions 
for NO, SO. and PM | to limit detenoration of existing ait quality that 1s better than that otherwise allowed by 
the standards (an attainment area) Maximum allowable increases in concentrations above a baseline level are 
specified for each PSD pollutant. There are three PSD classes. Class | allows the least degradation and also 
restricts degradation of visibility. The entire NPR-A is Class II, which allows a moderate incremental decrease in 
the air quality of the area. Baseline PSD pollutant concentrations and the portion of the PSD increments already 
consumed are established for each location by the EPA and the State of Alaska before issuance of ai quality 
permits. Air-quality standards do not directly address other pot ential effects. such as acidification of precipitation 
and freshwater bodies or effects on nonagronomic plant species. 


Under the State Implementation Plan, the Alaska Department of Environmental Conservation (ADEC) has 
Operators would be required to meet ADEC's requirements for air emissions. including the need to obtain 
construction and operating permits. Construction air quality permits include prevention of significant 
omer ean | 


(1) Effects of Disturbances 


During the exploration phase, emissions would be produced by |) vehicles used in gathering seismic and other 
geological and geophysical data. 2) diesel power-generating equipment needed for dniling exploratory and 
delineation wells, 3) vehicles in support of drilling activities, and 4) intermittent operations such as mud 
degassing and well testing. Pollutants generated would primarily consist of NOx (these would consist of NO and 
aa ambient air standards are set only for NO. CO. and SO. It ts assumed that exploration activity would begin 

year following a sale Emissions from exploration for the first sale would be from seismic surveys and from 
Gilling 6 to 16 cnplenation wells end 2 to 36 dallanatien wells Gum | to 4 cen. 


During the development phase. including temporary construction operations and drilling. the main sources of 
emission would be the following: 


* gas turbines used to provide power for drilling: 
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° heavy construction equipment used to install facility and pypelines (including gravel-hauling dump trucks). 
drivers, welders, heaters, and flare: 

* support vehicles; and 

¢ dnil-ng-support equipment. including boilers and heaters. 


For these operations, the best available control technology would be applied under the EPA air quality 
regulations. The main emissions would be NOx. with lesser amounts of SO, CO. and PM |. Once in the 


atmosphere, nitric oxide gradually converts to nitrogen dioxide. 


For the production phase. the main source of emissions would be from turbines for power generation and gas 
and from power generation for oil pumping and water injection. The emissions would consist 

mainly of NO . with smaller amounts of CO and PM |. Another source of emissions would be evaporative losses 
of volatile orgamc compounds (VOC's) from oil/water separators. from pump and compressor seals and valve 
packing Using seal systems designed to reduce emissions would minimize these sources. Produced water and 
slop-oil tanks would be equipped with a vapor-recovery system, which would recover emissions of VOCs from 
these tanks and return them to the process. Operators would probably have a flare available 24 hours a day, 36S 
days a year. If there were venting (unexpected), it would emit VOC's. However, flaring would burn up any 
pet Ae eater gents che ara egies been go green SO., 

and CO. Venting or flaring would probably produce only a very small amount of SO because sulfur in the 


gas should be very low (though never completely absent). 


Abandonment of facilities developed after the proposed sales would cause much higher vehocular traffic, and also 
more heavy equipment operations than durng the production phase of operations, but effects probably would be 
quite similar to the construction portion of the development phase of operations Because abandonment operations 
would last perhaps a maximum of 10 to 1S percent of total operations time and would include no activities that 
should affect arr quality more significantly than previously discussed. these operations would cause insignificant 
effects on air quality. 


Other sources of pollutants related to oil and gas operations are accidents such as blowouts and oi! spills. Typical 
emissions from such accidents consist of hydrocarbons (volatile orgamic compounds). only fires associated with 
blowouts or onl spills produce other pollutants. 


Emissions from development for the first sale under Alternative A would be from the development of a maximum 
of 4 to 7 fields and the installation of up to 275 mi of pipeline, and the drilling of a maximum of 270 production 
barrels of oi! and from transportation of that oil. 


Additional information and discussion from the EIS for Sale 144 provide some details relevant to the current 
analysis. Table [V_B.12-1 of the Beaufort Sea Planning Area Oil and Gas Lease Sale 144 Final Environmental 
Impact Statement lists estimated uncontrotied-pollutant emissions for the peak exploration. peak development. 
and peak -production years from that sale proposal That EIS also has additional relevant discussion, ewpecially m 
the last paragraph of Section [V.B.12. Madeling discussed there shows that NO. had the highest concentration of 
the madeled pollutants. but that all pollutant contnbutons would he well within the PSD increments and Federal 
ambment aw quality standards Information from that Beaufort Sea Sale | 44 FEIS 1s relevant for the Northwest 
NPR.-A IAPYEIS because that Sale | 44 included the area immediately offshore from the Northwest | and 
Northeast | NPR-A and analyzed effects from a scenano including assumed greater onl development than assumed 
for the Northwest NPR-A_ Emissions analyzed for the Beaufort Sea also included some emission sources not 
applicable to operations on land in the NPR-A_ Emissions from expected NPR-A operations would include no 
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modeled are greater than what would be expected for the Northwest NPR-A. 


Air-quality analyses were performed for the Northstar and Liberty projects. For those projects (which are 
probably somewhat smaller than a “typical” field which might be developed in NPR-A), the highest predicted 
concentrations for NO. SO, and PM | occurred just outside the facility boundary and were close to the PSD 
Class I] maximum allowable increments. The highest onshore concentrations would be considerably less due to 
the dispersion over distance. The combined facility concentrations plus background were well within the ambient 
air quality standards (between 2 and 30 percent of the standards). 


Because Alternative A should have air emissions that are similar to those predicted for Northstar or Liberty, i can 
be inferred that the expected pollutant contributions would also be well within PSD increments and Federal 
ambient ait-qualrty standards 


(2) Effects of Spills 


(a) Effects of an Oil Spill on Air Quality 


Based upon modeling work by Hanna and Drivas (1993), the VOC's from offshore facility or pipeline on! spills 
the rate of evaporation and ambient concentrations of 15 different VOC compounds. The EPA classifies several 
of these compounds--such as benzene, ethylbenzene, toluene. and n-xylenes--as hazardous air pollutants The 
study results showed that these compounds evaporate almost completely within a few hours after the spill occurs. 
Ambient concentrations peak within the first several hours after the spill starts and are reduced by two orders of 
magnitude after about |2 hours. The heavier compounds take longer to evaporate and may not peak until about 24 
hours after spill occurrence. Total ambient VOC concentrations are significant in the immediate vicinity of an oi! 
spill, but concentrations are greatly reduced after the first day. In the event of an oil spill on land in the NPR-A. 
the air-quality effects would be less severe than offshore (because some of the oil could be absorbed by vegetation 


or into the ground), but some effects mht last longer before the VOC compounds were completely dissipated. 


Dhesel fuel ol could be spilled esther while being transported or from accidents involving vehicles or equipment. 
A dhesel spill would evaporate faster than a crude o1! spill, Ament hydrocarbon concentrations would be higher 
than with a crude oi! spill, but would also persist for a shorter time Also, since any such spill would probably be 
smaller than potential crude ot! spills, any asr-qualsty effects from a diese! spill likely would be even lower than 
for other spills. 


Onl or gas blowouts may catch fire In addition. in situ burning 1s a preferred techmque for cleanup and disposal of 
onl spilled into water (see the next paragraph). This type of burning would be less likely in case of on! spilled on 
land, but the effects on ai quality if some of the ot) should be burned would be similar Burning could affect air 
quality m two important ways For a gas blowout, burning would reduce emissions of gaseous hydrocarbons by 
99 9B percent and very slightly increase emissions of other pollutants If an ot! spill were ignited immediately 
after spillage, the burn could combust 33 to 67 percent of crude oil or higher amounts of fuel onl (diese!) that 
otherwise would evaporate On the other hand, incomplete combustion of o1! would inyect about 10 percent of the 
burned crude oi! as otly soot, and minor quantities of other pollutants, into the ai 


(b) Effects of Oi/-Spill Cleanup Activities on Air Quality 
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In sstu burning as part of a cleanup of spilled crude os! or diese! fuel would temporanly adversely affect aw 
quality, but the effects would be low. For much greater detail, please sce the article by M. Fingas ct al. (1995). 
Extensive ambient measurements were performed dunng two expenments involving the mm situ burning of 
approximately 300 bbl of crude oil at sea. Durning the burn. carbon monoxide, sulfur dioxide, and nitrogen droxde 
were measured only ai background levels and were frequently below detection levels Amtnent levels of VOC 
were high within about 100 m of the fire. bul were sagnificantly lower than those associated with a non-burning 
spill. Measured concentrations of polyaromatic hydrocarbons (PAH's) were found to be low, as « appeared that a 
major portion of these compo: xs was consumed im the burn Effects of m situ burning for spilled diese! fue! 
would be simular to those asscn cated with a crude oul spill. 


An oil spill could be set on fire accidentally or delsberately Ai pollution would be lumsted because of 
atmosphenc disperwion Also. large fires create ther own local circulating winds--toward the fire at ground 
level--that affect plume motion. Accidental emissions likely would have a minimal effect on ai quality. 


If an oil spill were ignited immediately after spillage, the burn could combust 33 to 67 percent of the crude oil or 
higher amounts of fuel oi! that otherwise would evaporate On the other hand. incomplete combustion of onl 
would emit about |0 percent of the burned crude o#! as only soot, and minor quantities of other pollutants, into the 
air (see USDOL, MMS. 1996a:Table IV_B.12-4). 


Additional work published in an article by McGrattan et al (1995) reponed that smoke plume models have shown 
that the surface concentration of particulate matter does not exceed the health critenon of 150 yg/m’ beyond about 
S$ km downwind of an im situ burn. This 1s quite conservative, as this health standard 1s based on a 24-hour 
average Concentration rather than a | -hour average concentration. This appears to be supported by field 
experiments conducted off Newfoundland and in Alaska (McGrattan et al. 1995). 


Other air quality effects from cleanup activities would mclude emissions from vehicles and equipment used in the 
cleanup effort, these should be very low. 


(3) Effects of Accidental Emissions 


Sources of air pollutants related to onl and gas operations unclude accidental emissions resulting from gas or onl 
blowouts The number of blowouts on the US outer continental shelf, almost entirely gas and/or water, averaged 
3.3 per 1,000 wells drilled from 1956 through 1982 (Fleury, 1983). Danenberger (1993) determined a frequency 
of 4.1 blowouts per | 000 wells drilied from 197! through 1991. Typical emissions from such accidents consist of 
hydrocarbons (volatile organic compounds). only fires assaciated with blowouts produce other pollutants, such as 
continental shelf blowouts 1s relevant for the Northwest NPR-A LAP/EIS only because of possible activity 
offshore from the Northwest (and Northeast) NPR-A and because it 1s recent enough statistical information that 1 
may assist readers in becoming aware of how relatively infrequent such blowouts are in recent years Please see 
also Section [V.A.2 , Section [V.A.3 , and Section ['V_A.4 for a detailed discussion of oil spills. Table [V-19 and 
Table IV -20 show the estimates for large (greater than or equal to 500 bbl) and small (less than S00 bbl) oi! 
spills for the life of Northwest NPR-A oil and gas activity Accidental ermssons likely would have litle effect on 
ait quality. 


A gas blowout could release 20 tons per day of gaseous hydracarbons. of which about 2 tons per day would be 
nonmethane hydrocarbons classified as volatile organic compounds The probability of expenencing one or more 
blowouts mn dniling the wells projected for the multuuple-sale scenarios 1s estemated to be low If a gas blowout did 
occur, it would be unlikely to persist more than | day; and ut would very likely release less than 2 toms of volatile 
orgamc compounds Since 1974, (0) perceet of the blowouts have lasted less than | day. and 10 percent have 
lasted more than 7 days 
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Gas or onl blowouts may catch fire. in addston, 1 stu burning 1s a techmque for cleanup and disposal of spilled 
onl in onl-spill contingency plans. For catastrophac oi! blowouts, im situ burning may be the most effective 
technique for spill control. Please see Section [VC 6.(2\(b ) above for a discussion of in situ burning. While in 
situ burning would be considered and may be used in appropnate circumstances. the ADEC will require all perms 
applicants to provide oul spill contingency plans that rely on control, containment. and cleanup of spills as the 
primary response tool. 


Burning could affect am quality in two smportant ways. For a gas blowout, burning would reduce emissions of 
gascous hydrocarbons by 99 98 percent and very slightly increase emissions--relative to quantities n other on! and 
gas industnal operations--of other pollutants (See Table [V B 12-3 im Beaufort Sea Planning Area Oui and Gas 
Lease Sale 144 Final Environmental Impact Statement) For a major on! blowout, setting fire to the wellhead 
could burn 85 percent of the ol, with 5 percent remaining as residue or droplets in the smoke plume in addition to 
the |0-percent soot injection (Evans et al.. 1987). Clouds of black smoke from a burning 360,000-bbi oil spill 75 
km off the coast of Afnca locally deposited oily residue in a rainfall SO to 80 km inland. Later the same day. clean 
ran washed away most of the residue and allayed fears of permanent damage 


Based on qualitative information, burns that are two or three orders of magnitude smaller do not appear to cause 
noticeable fallout problems. Along the Trans- Alaska Pipeline, S00 bbi of spilled onl were burned over a 2-hour 
penod, apparently without long-lasting effects (Schulze et al. 1982). The smaller volume Tier I] burns at Prudhoe 
Bay had no visible fallout downwind of the burn pit (Industry Task Group, 1983). 


Soot 1s the mayor contributor to pollution from a fire This scot, which would cling to plants near the fire, would 
tend to slump and wash off vegetation in subsequent rains, lumeting any health effects Coating portons of the 
ecosystem im only residue is the major, but not the only, potential air-quality msk_ Recent examination of 
polycyche aromati hydrocarbons (PAH's) i crude oil and smoke from burning crude ov! indicates that the 
overall amounts of PAH change little during combustion. but the kinds of PAH compounds present do change. 
Benzoia)pyrene, which often 1s used as an indicator of the presence of carcinogenic vaneties of PAH, 1s present in 
crude-onl smoke im quantities approximately three times larger than in the unburned ol However, the amount of 
PAH 1s very small (Evans. 1988) Investigators have found that, overall, the orly residue in smoke plumes from 
crude oil is mutagenic but not highly so (Sheppard and Georghiou, 1981; Evans et al, 1987). The Expert 
Communee of the World Health Organization considers daily average smoke concentrations of greater than 

250 wg/m' to be a health hazard forbronchetrs. 


Because of the dispersal of airborne pollutants by winds, accidental emissions likely would have a minimal effect 
on ai quality 


(4) Other Effects on Air Quality 


Other effects of ai pollution from onl and gas activities and other sources on the environment not specifically 
addressed by air-quality standards inchude the possibility of damage to vegetation. acidification of nearby areas. 
and atmosphenc visibility umpacts Effects may be shor term (hours, days, or weeks), long term (seasons or 
years), regronal (Arctic Slope). or local (near the activity only) Visibility may be defined im terms of visual range 
and contrast between plume and background ( which determines perceptibility of the plume) bor thei proposed 
Liberty Project, BPXA had run the VISCREEN model and found noticeable effects on only a very limited number 
of days. ones that had the most restnctive meteorological conditions No effects at all were swmulated dunng 
average conditions Those results would be expected to be typical of other development proyects that could occur 
after any discovenes following the currently proposed leave sales 
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A sagmificant mcrease m ozone Concentrations 15 not likely to result from exploranon, development. or production 
scenanos associated with the proposal Photochemical pollutants such as ozone are not ematied directly. they form 
mm the ai from the imteraction of other pollutants in the presence of sunshine and heat Although sunshine 1s 
present in the Northwest NPR-A much of cach day dumng the summer. temperatures remain relatively low 
(Brower et al, 1988). Also, activities occurring as a result of field development are separated from cach other. 
pollutants Ala number of air monstormng sites in the Prudhoe Bay and Kuparuk areas. ozone measurements show 
that the highest | -hour-maximum ozone concentrations generally are um the range of 0 0S to 0.07 ppm. which 1s 
well within the existing maximum | -hour-average ozone standard of 0.12 ppm The highest 8-hour-average ozone 
concentration 1s always somewhat lower than the maximum | -hour average Therefore, ozone levels are expected 
to be within the revised 8-hour average o7one standard of 0.08 ppm. (Note The 8-hour Federal ozone standard 
currently 1s under litigation. The EPA cannot enforce the standard until the legal issues are resolved ) Because the 
proyected ozone precursor emissions from the multrple-sale proposal are considerably lower than the existing 
emissions from the Prudhoe Bay and Kuparuk ol fields. the proposal should not cause amy ozone concentrations 
to exceed the 8-hour Federal standard. 


Olson (1982) reviewed susceptibility of fruticose chen, an important component of the coastal tundra ecosystem, 
to sulfurous pollutants. There 1s evidence that sulfur droude concentrations as low as |2 0 micrograms per cubic 
meter (ug/m ) for short penads of tume can depress photosynthesis mm several lichen species, with damage 
occurring at 60 yg/m' In addition, the sensitivity of lichen to sulfate 1s uncreased im the presence of humadity or 
morsture, conditions that are common on coastal tundra However. because of the small size and number of 
sources of SO. emissions, the ambient concentrations at most locations may be assumed to be near the lower 
limits of detectabihty Because of atmosphenc dispersion and low existing leveis of pollutant concentrations. the 
effect on vegetation under the multuple-sale scenano 1s expected to be manual For thew proposed Liberty 

that can damage lichens. according to laboratory studies This likely would also apply to other development 
projects that could follow the currently proposed lease sales Research at Prudhoe Bay from 1989 through 1994 
showed no effects of pollutants there on vascular plants or lichens (Kohut et al, 1994). That research was 
conducted i areas typical of much of the Alaskan North Slope area Monitornng the vascular and lichen plant 
communities over the 6 years revealed no changes in species composition that could be related to differences m 
exposures to pollutants 


(5) Native Views on Air Emissions 


Elder Bessie Encklook from Nusqsut has maintained that since the ou! fields have been established at Prudhoe 
Bay, the foxes have been dirty and discolored near Oliktok Pownt (Encklook, 1979, as cited in USDOL MMS. 
1979a) Leonard Lampe. then Mayor of Nuiqsut, more recently reported further asr-pollution problems and habnat 
concerns, asserting that Nuiqsut has been expenencing such effects for some time “A jot of ai pollution, asthma. 
bronchitis - a lot with young children We see smog pollution that goes from Prudhoe Bay out to the ocean and 
sometimes to Barrow when the wind is blowing that way...” (Lavrakas, 1996:1, 5). Because of the distances from 
the most lkely developments to Nusqeut and the relatively small sizes of these projects pn Companson with the 
Prudhoe Bay complex, the BLM heheves that the muluple sale proposal would have no significant effect with 
respect to these observations 


(6) Summary 


In the unlikely event of a large ot! spill from a facility or pipeline, such a spill could cause a small, local morease 


mn the concentrations of gaseous hydracarbons (volatile orgamc compounds or VOC) because of evaporation from 
the spill. The VOC concentrations would be very low and normally limited to only | or 2 ken’ (0.4 to 0.8 mi’ ) 
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Moderate or greater winds would further reduce the VOC concentrations on the as 


Effects on ar qualyty from ai emissions hkely would be only a very small percent of the maximum allowabie 
PSD Class II increments The concentratons of crtena pollutants um the aminent aw would remain well wrthin the 
au Quality standards Comsequently . there likely would be only a mummal effect on aur quality with respect to 


sufficrent to harm vegetaton A hight. short-term coating of soot over a localized area could result from oni fires. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Mingation of adverse aar-quality impacts would result from operators use of the best available technology to 
contro! discharges None of the stipulations or ROP’s 1s particularly applcable to am quality wnpacts 


d. Conclusion--First Sale 


The air-quality analyses 1s based on the specific emission controls and emission limitations that the operators 
would apply to meet the appropnate EPA regulations and permit requirements for any development and 
production activines The effects of all these activities would cause only small, local, temporary uncreases mm the 
concentrations of crtena pollutants Concentrations would be within the PSD Class II lemsts and National 
Ambnent Aw Quality Standards (NAAQS) Therefore, ai-quality effects from Alternative A would be low 


e Multiple Sales 


Aw quality impacts are determined by atmosphenc transport and dispersion patierns and the relative locations of 
the emission sources and receptors (pounts where umpacts are evaluated) These characteristics will vary to some 
extent in different locations within the NPR-A Wind patterns are determined by large scale curculation systems as 
well as by local topography and heat exchange between the atmosphere. ocean. and we Atmoaphenc dispersion 
patterns are very complex as well The as quality modeling for the Outer Contenental Shelf Lease Sale | 44 and 
for the Northstar and Laberty projects used meteorological data from just afew stanons. which are generally not 
representative of the whole Beaufort Sea area Results for wmilar progects. such as Alternative A in the Northwest 
NPR.A. are hkely to vary from one area to another, depending on kcal meteorological and topographical 
conditions The air-quality madeling for the projects mentioned are based on the best available information for the 
Beaufort Sea, they can be thought of as providing a best “first guess” of conditions anywhere im the Planning 
Area Since the predicted smpacts are small can be reasonably assumed that the effects from facilites anywhere 
mm the region would fall withen = regulatory standards 


Because individual as masses move constantly with atmosphenc Circulation, the BLM expects that the mayor 
differences im effects of the differert alternatives upon aw quality would be mm which specific gpeographn areas 
could be affected by air emrssrons 


{ Conclusion--Multiple Sales 
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None of the sales would result wn sugmficam effects different from those discussed in Section [VC 6b Activites 
for muluple sales would cause small increases om the concentrations of criena pollutants Concentrations would 
be within the PSD Class II lemats and NAAQS Therefore. effects from the muluple sales under Alternative A 
would be low 


7. Vegetation 


Ground-impacting management actions within the Northweu NPR A Planning Area that may affect vegetation 
under Ahernative A unchude those analyzed under the No Action Alternative and those resulting from exploratory 
dniling and development of or! and gas resources. 


a. Effects of Non-Oil and Gas Activities 


The impacts of management actions under Alternative A would be semular to those described under the No Action 
Alternative, except that the total areal extent of archacological/paleomtological excavations could mcrease to 6 
acres per year. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


If 1s assumed that empacts to vegetation from any of the disturbance factors below would uccur to different 
land-cover classes im proportion to them accurrence im the Planning Area (Table 111-06) (with the exception of the 
three water classes). then the percent chance of accurrence of these umpacts to the vanous vegetation types ts 
presented in Table 1V 23 However. this assumption would be invalid under erther of the two following potential 
scenarios, 


As discussed in Section 111.B 2 , over 95 percent of the Planning Area may be classified as “wetland” by some 
Planneng Area The northern area hes in the coastal plan and has a tigher frequency of “marsh wetlands” 
(aquatic flaaded tundra. and wet tundra land-cover classes on Table 1V.23). whereas the southern area hes on the 
foothills and has a higher frequency of “tussack wetlands” (tussack tundra and dwarf shrub land-cover classes on 
Table 1V-23) If a 1s assumed that exploration or development activity 1s more lhely to be concentrated mm the 
northerly portion of the Planning Area. then the “marsh wetland” would be affected im greater proportion than 
suggested in Table [V2.3 and the “tussack wetland” would be affected less. The comparative value of these two 
generahzed wetland types depends on the context mm which they are hemg evaluated For umstance. the “marsh 
wetlands” are generally of greater umportance to waterturds. whereas the “tussack wetlands are generally of 
greater wmportance to some shorebirds and somgberds. and to canbou 


Development may be proposed for a location addressed by eupulation J! or ROP E-6 (see below) 'f this 
accurred, the lacatian of the development may be shifted to some extent to avord as much as pow.) he 


vegetation types comudered of greater wmportance im that lacal area for the protection of ypectfx resources In thes 
case, these would most likely |! of exther the “marsh wetland” type. or nparian shrubs (low or tall shrub on Table 
1V-23) 
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(a) Exploration 


1) Construction of Ice Pads, Ice Roads, and Well Cellars 


Construction with the potential to impact vegetation during exploration would be limited to the construction of ice 
pads for drilling exploratory or delineation wells, ice roads to access some ice pads, and well cellars. Because 
vegetation 1s dormant when frozen and the ice pads/roads melt during the spring thaw shortly after melt of snow 
and natural ice, this construction technique is more benign than building gravel roads. Observations by the BLM 
of ice roads and pads built in the Northeast NPR-A during 2000 and 2001 have shown that one common impact to 
vegetation is a green trail, where standing dead vegetation has been flattened. This occurs primarily in wetter 
areas. Another common impact is caused by the death of some plants, presumably from compression, resulting in 
a brownish hue in the first summer, followed by a gray hue in later summers. This occurs primarily in areas of 
tuszocks or dwarf shrubs. Both green trails and brown/gray trails are apparent from the air at some angles, but 
sometimes difficult to observe from the ground. Additional damage observed to occur (though to a lesser extent) 
was the partial crushing of sedge tussocks and accidental scraping of the tundra surface. No studies have been 
carned on for long enough to know the duration of such impacts, but based on studies of impacts from seismic 
surveys (see below) the effects may be visible for at least a few years. It is assumed here that 0 to 3 ice roads, 25 
to SO mi long. would be built per year for a total of < 150 m. «4 icc road per year. If ice roads were 35 fit wide. the 
acres affected would be < 640 per year. Ice road construction may continue for up to 10 years following the first 
jease sale; ice roads that are rebuilt in multiple years are likely to be built along the same route. 


Under Alternative A, it 1s assumed that 6 to 16 exploration wells and 2 to 24 delineation weils would be drilled in 
the Planning Area as a result of the first lease sale, for a total of 8 to 40 wells on ice pads. Assuming that the 
average ice pad is 500 ft by SOO ft (5.7 acres), these pads would add another 50 to 230 acres of impacts similar to 
those of ice roads. Some pads may be rebuilt in subsequent winters. This may increase vegetation recovery time, 
but not the areal extent of impacts. 


A different impact from ice construction would occur if an ice pad were insulated so it could be used for a second 
winter. The vegetation would thaw underneath the timbers placed around the pad’s perimeter to hold the 
insulating cover down. Because that thawed vegetation, about | ft in width. would receive no sunlight, i wou!d 
die (Hazen, 1997, McKendrick. 2000). Assuming that the average ice pad is S00 ft by S00 ft, this perimeter death 
would impact about 2.000 fi? or 0.05 acres. if it is assumed that one in five ice pads would be maintained over the 
summer, this scenario could result in the death of 0.05 to 0.4 acres of vegetation spread among | to 8 different 
sites and over about 10 years. The vegetation would take | to a few years to recover. 


Holes are dug in the earth for construction of well cellars. causing the destruction of vegetation on the 16 ft of 
ground involved and causing thermokarsting around them. which could change some vegetation cover to a wetter 
type. For 8 to 40 wells, this could result in the destruction of 0.003 to 0.015 acres of vegetation. 


2) Seismic Activities 


Under Alternative A, it is assumed that three seismic surveys, in some combination of 2-D and 3-D surveys. 
would occur in the Planning Arca during cach winter season. Characteristics and areal extent of impacts from 
each survey would be the same as analyzed under the seismic option of the No Action Alternative: total area 
impacted per year by 2-D seismic surveys within the Planning Area would be < 67.500 acres if up to three crews 
are involved. Medium to high disturbance levels would occur on < 17,000 acres per year and--after 9 years of 
recovery for any single year's activity--that level of disturbance would remain evident on < 480 acres. The tundra 
area impacted by 3-D seismic surveys would be < $49,000 acres per year if up to three crews are involved. There 
would be < 137,000 acres of medium to high disturbance per year and < 180 acres remaining after 9 years. 
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Overall, depending on the combination of survey types and the number of line-muiles actually accomplished pez 
survey, the range of areas impacted per year by all seismic operations would be 33,800 to 549,000 acres. 


(b) Development 


There are four different aspects of development that could impact vegetation: |) construction of gravel pads, 
roads and airsinps. 2) potential construction of a pump station within the Planning Area. 3) excavation of matenal 
sites; and 4) construction of pipelines. 


1) Gravel Pads, Roads, and Airstrips 


It is assumed that the gravel footprint for the average, mid-sized oil field development in the Planning Area would 
cover a total of 100 acres and that under Alternative A, 0 to 5 fields (Table [V-04) would be developed. This 
would result in the destruction of < 500 acres of vegetation. 


The passage of vehicle traffic over gravel pads would result in dust and gravel being sprayed over vegetation 
within about 30 ft of the pad and a noticeable dust shadow out to about 150 ft or more. Beyond about 30 fi, the 
effects of dust on vegetation would be subordinate to those described below for changes in snow distribution and 
moisture regimes (Woodward-Clyde Consultants, 1983). Within 30 ft of pads, the dust and gravel may smother 
the onginal vegetation, altering the plant communities and at an extreme level eliminating all vascular plants 
(Jorgenson, 1997, pers. comm.; McKendrick, 2000). The buildup of dust and gravel could also cause 
thermokarsting. leading to the development of high-centered polygons with deep moats (Jorgenson, 1997, pers. 
comm. ). For this analysis, it is assumed that the average oil/gas field development in the Planning Area would 
consist of 5 mi of some combination of pads, roads, and airstrip with the potential for dust effects along a 10-mi 
perimeter. This could result in a total coverage of the above impacts over 36 acres per development, 
corresponding to < 180 acres under Alternative A. 


The type of material used for gravel fill also can impact vegetation, because the material sometimes has a saline 

source. Sources for material to be used in the Planning Area currently are undetermined. If the material is saline, 

water draining off or leaching through the pad can pick up the salinity and cause the death of plants near the pad. 
The area of plant death eventually would be colonized by more halophytic species, resulting in a change from one 
plant community to another. 


The construction of gravel pads can result in a change in motsture regime of the nearby tundra through the 
accumulation of snow by drifting and the blockage of normal flow of surface water in summer. The latter can 
cause a wetter soil regime on one side of a pad or road and drier soil on the other. Wetter regimes can cause an 
increase in the depth of the active layer (soil that thaws during summer), which leads to an increase in graminoid 
and bryophyte production in wet habitats or a decrease in shrub and lichen production in moist or dry habitats 
within 164 ft (SO m) of the pad (Woodward-Clyde Consultants, 1983). In the extreme case, shrubs may disappear 

and the vascular plant community may become a Carex aqua tidnbeulture (Jorgenson, 1997, pers. 
comm. ). If all such effects occur within 164 ft of the pads, the total area impacted could be up to 200 acres per 
oil/gas development, or < 1000 acres under Alternative A. 


Flooding caused the greatest indirect effect of construction on vegetation during the first 15 years (1968-1983) of 
development in the Prudhoe Bay area (Walker et al., 1986, 1987). Flooding resulted when roads and pads 
imtercepted the natural flow of water and caused ponding. If lessees are not required to identify natural drainage 
patterns before construction, and maintain them during and after construction, then the land impacted would be 
the same land that was affected by dust and snow drifting, as described above. However, the change in vegetation 
type could be different than that caused by dust or snow drifting. resulting in more aquatic grasses and sedges. 
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2) Pump Stations 


Depending on the number of fields produced, their location, and the diameter of pipe used to transpon oil, pump 
stations may be needed within the Planning Area. A pump station with associated airstnp would result in about 40 
acres of gravel fill. For this analysis, it is assumed the perimeter of this gravel fill would be 3 mi, resulting in 1! 
acres of potential dust effect or 60 acres of roisture-regime change for each pump station. 


3) Material Sites 


Any need for gravel fill in support of development would likely be met by existing borrow sites east of the 
NPR-A. However, if excavation of fill material were to occur within the Planning Area, vegetation would be 
destroyed over the area of the borrow pit itself as well as where the overburden is stockpiled. For this analysis, i 
is assumed that there would be one material site within the NPR-A for each oil/gas development, each with a 
surface disturbance of 20 to SO acres (average 35 acres). It also is assumed that all associated work would occur in 
winter, resulting in no dust. Any moisture-regime changes as a result of snow drifting would be confined to about 
5 acres per material site. Under Alternative A, this would result in the destruction of < 175 acres of vegetation and 
the alteration of the vegetation community on < 25 acres. If some or all of the gravel resources come from outside 
the Planning Area. th~ total acreage affected would be the same or less, but correspondingly distributed between 
the Planning Area and other lands to the east. Material sites outside the Planning Area would most likely be 
within the Colville River floodplain where vegetative cover may be naturally reduced or absent. 


4) Pipelines 


For this analysis, it is assumed that aboveground pipelines would involve a single VSM per pipe-supporting rack. 
The VSM's would have a diameter of 12 inches and would be placed 55 to 70 fi apart. Each VSM would have an 
approximately 20-inch wide zone of disturbance around it in addition to the vegetation displaced by the VSM 
(Jorgenson, 1997, pers. comm.). The zone of disturbance would result from deposition of spoil material and 

ting and would result in a change in plant species composition. The total area disturbed by each VSM 
would be about 14 ft . 6 percent of which would be vegetation destruction/replacement by the VSM. This would 
result in 0.03 acres being disturbed per pipeline mile, or < 2.9 acres within the Planning Area under Alternative A 
(up to 95 mi of field gathering and trunk pipelines) (Table 1V-29). In addition, another 100 mi of trunk lines 
would be built on Federal lands outside the Planning Area and 35 mi of trunk lines on state lands to get produced 
oil from the Northwest NPR-A to existing oil transportation infrastructure. This 135 mi of pipeline outside the 
Planning Area would disturb about 4.1 acres of tundra vegetation. 


Pipelines would be constructed in the winter, either from ice roads or vehicles driving on the snow-covered 
tundra. Assuming that this traffic would cover an area up to 30 ft wide over 95 mi within the Planning Area and 
135 mi outside of the Planning Area, about 350 acres and 490 acres, respectively, of tundra would receive impacts 
similar to those mentioned above for ice roads or seismic surveys. 


Pipelines also could impact vegetation indirectly through snow drifting or shading. There 1s conflicting 
information about the occurrence of snow drifting associated with pipelines that have no parallel road. Jorgenson 
(1997, pers. comm.) has not seen drifting in such situations, but residents of Nuigsut have said that it occurs 
Insufficient information exists to describe any potential effects to vegetation. 


Any vegetation under a pipeline would receive less direct sunlight during the growing sea on, potentialiy leading 
to a shallower active layer in the soil and reduced photosynthesis by the plants. No data exist to address this 
possibility. Many currently existing pipelines are associated with a parallel road, and any effects of snow drifting. 
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gravel spray. or dust would mask an effect of shading. 


Assumptions made for this analysis of impacts by pypelines would be invalidated by a decision to bury any 
portion of a pupeline under the tundra. Although not the preferred method for heated oil pipelines, it 1s preferred 
for gas transport pipelines. Gas pipelines would be supported above ground by the same VSM's as the oil 
pipelines, and would represent no additional impact to tundra vegetation other than the possible effects of 
increased area shaded or affected by snow drifting. Gas trunk pipelines would likely be burned, and vegetation 
would be destroyed above the trench and altered in the adjacent areas due to temporary storage of earth on top of 
vegetation and impacts from earth-moving machinery. The latter impacts would be ameliorated by winter 
construction, but world still occur. If the zone of impacts from pipeline burial would be up to 15 ft wide. then the 
total impacts to vegetation would affect < 1.8 acres per pipeline mile, or < 45 acres along the assumed 25-mi route 
witain the Planning Area and about 310 acres along the !70-mi route beyond the Planning Arca. With disturbed 
areas of this width, colonizing species would not be able to quickly reinvade the disturbed soil. suggesting a 
recovery time of several years or longer. though wetter areas would generally revegetate before drier areas 
(McKendnick, 2000). 


(2) Effects of Spills 


Most oil spills occur on gravel or ice pads: consequently, their effects do not reach the vegetation. About 20 to 35 
percent of past crude oil spills, both large and small, have reached areas beyond pads. The corresponding 
proportion for refined oil spills probably is much less, but for this analysis it is assumed that 27 percent of all 
spills (except blowouts: see below) occur on or reach the tundra vegetation. Because during 60 percent of the year 
there is sufficient snow cover that cleanup efforts occur before spilled oil would reach the vegetation, for this 
analysis, it is assumed that 11 percent of all oil spills (except blowouts; see below) would affect vegetation. 


Most oi! spills would cover < S00 fi? ( < 0.01 acres) with a maximum coverage of 4.8 acres if the spill is a 
windblown mist. For this analysis, it is assumed that the average spill would cover 0.1 acre (98% at 0.01 acre, 2% 
at 4.8 acres). Based on these assumptions, the total area of vegetation that would be impacted by spilled oil over 
the lifetime of oil/gas developments would be < 5.0 acres (454 spills x 11% chance of reaching tundra x 0.1 acre 
per spill). Overall. past spills on Alaska’s North Slope have caused minor ecological damage. and ecosystems have 
shown a good potential for recovery with wetter areas recovering more quickly (Jorgenson, 1997, McKendrick. 
2000). 


The only reported blowout of crude oil on Alaska's North Slope occurred in 1950, and no crude oil was spilled off 
the pad during that blowout. The chance of a blowout occurring in the Planning Area, with subsequent damage to 
vegetation bevond the drill pad, is low (estimated at 1.5 x 10° per well drilled, or one in 67,000). 


A pipeline spill of seawater used for waterflooding also has the potential to affect vegetation. The size of the area 
affected would depend on the terrain and land cover at the spill site and would be proportional to the amount of 
seawater spilled. If such a spill were to occur within a community of halophytic plantspecies, there could be little 
effect. Otherwise, depending on the specific situation under which the spill occurred, the result could vary from 
little impact to total plant death in the area affected with eventual replacement of the vegetation community by 
halophytic species. 


(3) Summary 


Under Alternative A, minor impacts to vegetation may occur from aircraft landings, archaeological or 
paleontological excavations, camps. and overland moves. The duration of these impacts would be short term. 
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ranging up to 5 months, and recovery could vary from | year to decades. impacts also would occur from seismic 
work, ice road and pad construction, and the construction of well collars during exploratory drilling. The duration 
and recovery for seismic work and ice roads/pads would be similar to those for overland moves. The effects of 
well-collar construction would be permanent. The effects of development include the impacts of ice roads or 
off-road vehicles used for pipeline construction, the destruction of vegetation under gravel pads. material sites. 
pipeline VSM's, and spilled ol: and the alteration of vegetation communities resulting from dust. salinsty of 
gravel fill, snowdrifts, and blockage of normal surface water flow. The impacts of gravel pads are considered 
permanent, while those of oi! spills--which are cleaned up immediately--allow recovery within a few years to two 
decades. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s that would reduce the acreage of wmpacts to vegetation under Alternative A are those 
that would reduce the areal extent of gravel cover or alterations to tundra during exploration or development 
(ROP’s E-2 and I-1) and those that would reduce the probability of oi! spills reaching the tundra or spreading 
further once they reach the tundra (stipulations A-| and A-2; ROP’s A-3, A-4b and c, A-6, A-7, A-8, E-1, and 
1-1). Stipulation J-1 and ROP E-6 would not reduce the acreage of vegetation impacted by an action, but might 
shift the impacts from more valuable wetland or mpanan vegetation types to habitats perceived as lesser in value. 


Stipulations and ROP’s that would reduce the level of impacts to vegetation--but not the areal extent of impacts 
--are stipulation A-1 and ROP’s A-6 and A-7 . ay providing better cleanup of spills), and stypulation C-1b and 
ROP’s C-ic, d, and e, and ROP I-1 (by reducing impacts of off-road vehicles). 


Stipulation G-| and ROP E-7 may increase the probability that altered vegetation would eventually be returned to 
a natural (or at least more productive) state. 


d. Conclusion--First Sale 


Impacts to vegetation from activities other than oil exploration and development under Alternative A would 
involve either disturbance or destruction. Since destructive impacts would involve a small fraction of the 

8 .8-million-acre Planning Area. the overall impact to vegetation communities from these activities other than oil 
and gas exploration and development may be minor to negligible. 


The impacts of oi! exploration would include vegetation disturbance on 33,800 to 549,000 acres per year from 
2-D and 3-D seismic surveys over the entire exploration period (10 years). About 25 percent of the disturbance 
from 2-D would be at a medium to high level, with perhaps more at that level for 3-D. After 9 years, recovery 
would be about 90 percent from 2-D seismic work and probably somewhat less from 3-D seismic activities 


Exploration would also include construction of ice roads, with impacts on < 640 acres per year. and ice pads with 
impacts on < 23) acres. Exploration activities also would result in permanent. minor vegetation destruction and 
alteration from the construction of exploration well collars 


The activities of development that would impact vegetation include construction of gravel pads. roads, and 
airstrips for each oil/gas development, potential construction of one pump station within the Planning Area. 
excavation of material sites, and construction of pipelines. The combined effect of these activities would cause 
the destruction of vegetation on < 790 acres and the alteration in plant species composition of < 2.220 acres, for a 
total of effects over < 3,010 acres. The duration of most of these impacts would be permanent, assuming that the 
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gravel pads would remain after ol production ends, but some plant species would be able to grow on the pads 
(McKendnck, 2000). 


Since these impacts from development would affect less than 0.03 percent of the total area of the Planning Area. 
they would not be likely to adversely affect any plant species or communities. However, if a development facility 
were to be placed over a population of one of the rare plant species (see Sec. 111.B.2.), the effects on that 

<5 acres of vegetation within the Planning Area. Spills would be cleaned up immediately, would cause minor 
ccological damage, and ecosystems would be likely to recover in a few years to 2 decades. 


e. Multiple Sales 


It 1s assumed that additional lease sales under Alternative A would result in additional exploration activities and 
another 0 to 5 oil/gas fields (total of 0 to 10 fields) being developed (Table [V-06). The annual level of seismic 
Operations is assumed to stay the same, and it is expected that recovery from at least 90 percent of the impacts 
from the earliest surveys would be complete before additional sersmic operations would commence as a result of 
multiple sales. The total number of exploratory wells is assumed to increase to 18 to 48 from 6 to 16, and 
delineation wells to 6 to 48 from 2 to 24, for a total for all lease sales of 24 to 96 wells drilled from ice pads. 
Vegetation destruction from well collars would then increase to affect 0.009 to 0.035 acres. and vegetation death 
around ice pad perimeters would increase to 0.3 to 1.0 acres. Tundra would recover from the latter in | to a few 
years. Since the number of exploratory and delineation wells 1s assumed to be greater after the second and 
subsequent sales than after the first sale, it may follow that the area affected per year by ice roads and pads would 
increase proportionally to < 2,090 acres. 


With the assumption of another 0 to 5 oil/gas fields developed (total of 0-10 fields: Table IV -06), the total 
vegetation that might be destroyed by burial under gravel fill would double to < |,000 acres. The area of 
vegetation around gravel pads that would undergo change from dust- or morsture-regime impacts would double to 
< 2,000 acres. The impacts of developing material sites would increase correspondingly to the number of oil/gas 
fields. This would mean the destruction of vegetation on a total of < 350 acres and effects of moisture regime 
changes on a total of < S50 acres. If additional pump stations would be needed. the area of vegetation affected 
would increase accordingly. The number of VSM-supported-pipeline miles within the Planning Area would more 
than triple under multiple sales, from 95 mi to 295 mi, and those outside the Planning Area woud increase to 135 
mi to 245 mi. The number of miles of buried gas trunk lines would increase from 25 mi to 125 mi within the 
Planning Area and from 170 mi to 270 mi outside of the Planning Area. The resulting total for all sales, both 
inside and outside the Planning Area, would be |.980 acres of vegetation destruction or alteration by off-road 
vehicle or ice-road use and 720 acres by trenched gas transport lines. The incidence of oi! spills also would 
double, raising the total acres affected to < 10. The probability of a blowout would remain low. 


f. Conclusion--Multiple Sales 


The impacts of oil exploration would include about double the vegetation disturbance from sersmic work as under 
a single-sale scenario. However, the extended period of time over which it would occur, coupled with the 
recovery time for disturbed areas, would result in a small increase in the amount of disturbance that would be 
evident at any one time. Exploration activities also would result in 0.1 to 0.6 acres of permanent vegetation 
destruction around well collars and alteration of < 2.090 acres per year around and under ice pads and roads. 


The activities of dev ‘ >~pment that would impact vegetation include: construction of gravel pads, roads, and 
airstrips for cach ao... 's field developed, potential construction of one pump station within the Planning Area: 
excavation of materia: sites, and construction of pipelines both within and outside the Planning Area. 
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The combined effect of these exploranon and development activities over all lease sales would cause the 
destruction of vegetation on < 1.530 acres and the alicration in plant species composition of < 4,660 acres, for a 
total of effects on < 6,190 acres. The duration of these impacts would be permanent, assuming that the gravel pads 
would remain after oi! production ends. and recovery thus would be moot. The portion of these impacted areas 
within the Planning Arca (4.810 acres) represent about 0.05 percent of the total land cover. As such. they would 
not be likely to adversely affect any plant species or communsties. However, if a development were placed over a 
population of one of the rare plant species, the effects on that particular taxon could be severe. Onl spills would 
affect < 10 acres of vegetation within the Planning Area. Recovery from spills would take a few years to two 
decades. 


8. Fish Resources 


a. Freshwater and Anadromous/Amphidromous Fish 


Action Alternative, increased activity related to sersmic operations, and those actions related to exploratory 
dniling and development of oi) and gas resources. 


Fish found in the Planning Area that may be impacted from these actions include freshwater species such as lake 
trout, arctic grayling, Alaska blackfish. northern pike, longnose sucker, round whitefish, burbot, ninespine 
stickleback, slimy sculpin, and Arctic char and anadromous/amphidromous species including arctic cisco, least 
cisco, Bering cisco. rainbow smelt, humpback whitefish. broad whitefish, Dolly Varden. inconnu, and chum and 
pink salmon (Morrow, 1980). Figure 111-25 depicts many of these species. The Fish Species section in Chapter III 
provides details on their distribution and habits. Since the actions listed above frequently have similar 

impacts on these species. the following analysis often discusses effects on arctic fish as a group. 


(1) Effects of Non-Oil and Gas Activites 


Non-oil and gas actions associated with Alternative A that could cause disturbance to fish are similar to those 
described under the No Action Alternative. Measurable effects on arctic fish populations im.and adjacent to, i 
Planning Area over the life of this plan are not expected. 


(2) Effects of Oil and Gas Activities 


The following discussion of oil and gas exploration and development encompasses impacts to fish found within, 
and adjacent to, the Planning Area. Waterways that border the Planning Area are included in this analyses because 
freshwater and anadromous/amphidromous species can migrate between connected nvers and lakes 


If there are impacts to fish outside the Plant ng Area. they are most likely to occur near the borders of the 
Planning Area (ic. Ikpikpuk River) during oi! and gas development. Material site excavation, construction of 
pads, roads, airstrips, and spills (oil, gas. sea water) could have direct and indirect impacts on fish. However, the 
effects are the same as discussed for those species in the Planning Area. The reader is referred to the discussion 
below for a detailed analys:s. 
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(a) Effects of Disturbances 


1) Exploration 


a) Effects from Seismic Surveys 


Under Alternative A, it is assumed that three 2-D or 3-D seismic operations would occur cach year in the 
Planning Area. Arctic fish are likely to be adversely affected by sersmic surveys located above overwintering 
areas. Likely effects would include avoidance behavior and short-term added stress. While Alternative A 1s likely 
to mvolve more sersmuc surveys than the No Action Alternative, and thereby increasing the probability wf sersmic 
activity occurring above overwintering habmtat, such events are likely to be infrequent. As a result, sersmx 
surveys under Alternative A are expected to have the same overall effect on fish as discussed for the No Action 
Alternative (i.¢.. no measurable effect on arctic fish populations). 


While under Alternative A fuel spills associated with seismic surveys (e.g. refueling of equipment) are more 
likely than under the No Action Alternative. the amount of fuel entering fish habitat is not expected to 
significantly increase since spills are anticipated to be small ( < 5 gallons) and are unlikely to reach fish habitat. 
Hence, fuel spills associated with Alternative A are expected to have the same overall effect on fish populations 
as discussed for the No Action Alternative (i.¢.. no measurable effect on arctic fish populations). 


b) Effects from Construction 


Construction-related activities that may affect arctic fish include water withdrawal for construction of drill pads. 
roads, and airstrips. and discharges related to exploratory drilling. 


Under Alternative A, it 1s anticipated that 6 to 16 exploration wells and 2 to 24 delineation wells would be drilled 
in the Planning Area as a result of the first lease sale, for a total of 8 to 40 wells on ice pads (drill pads). 
Assuming that the average ice pad is S00 ft by S00 f1 (5.7 acres), water needs would equate to approximately . 
million gallons for each drill pad. for a total of 16 to 80 million gallons of water. Each mile of ice road requires up 
to 1.5 million gallons of water to construct. It is assumed that 0 to 3 ice roads, 25 to 50 mi long. would be built 
each season, for a maximum annual water need of 225 million gallons. Water needed for four drilling ngs. the 
associated camps and airstnps, and the maintenance of roads, drill pads, and airstrips would add another 
approximately !19 milhon gallons to the annual water use budget. Total annual maximum water need 1s estimated 
at 424 million gallons. 


Drill pads, roads, and airstrips (if needed) would be constructed of ice. These activities occur in the winter and 
could adversely affect arctic fish depending on the locatios. of the construction and the quantity of freshwater 
withdrawn. For example. estimates by Craig (1989) suggest that substantially less than 5 percent of the stream 
habitat on the North Slope is available to fish at the end of the winter season. In the Northwest NPR-A Planning 
Area, fish, such as grayling and whitefish species, that inhabit rivers in the winter, are limited to deeper pools that 

do not freeze. These pools provide a much smaller habitable space for fish than lakes. The amount of available 
overwintering habitat in any given pool vanes naturally each year depending on the severity of the air 
temperatures and the amount of snow cover. Colder temperatures and lack of snow cause increased ice formation. 
This condition decreases available water in any given pool and can restrict flow which forces water to the surface 
and eliminates flow to downstream poets. Given that fish are essentially “confined” to overwintering sites, the 
severity of the weather, and in turn, a decreased water supply. can cause stress and mortality from overcrowding 
and oxygen depletion. Reproductive success can also be affected if eggs are frozen on the spawning grounds. If 
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water were to be withdrawn from nvers for exploration purposes. the condmons described above would he 
exacerbated. The concern lies in that. although the amount of free water and oxygen conditions may be adequate 
for fish survival at the ume water 1s withdrawn in December and January when water 1s needed for pads. roads. 
and other construction, the fish are dependent on sustable living conditions of a particular pool until spring break 
up. Not being able to predact the severity of the freezedown (which 1s weather dependent). and thus the Irving 
condspons from ume of use until breakup. may cause increased of complete mortality at overwimtenng pools. 
Dissolved oxygen concentrations could be reduced below the 7 ppm dissolved oxygen standard needed to sustamn 
fish species (Alaska Departmeni of Environmental Conservation, 1999) and the increase in metabolic 
by-products may be fatal Schmidt. McMillan. and Gallaway (1989) reponed such a boss under natural conditions 
mm the Sagavanirktok River Adverse effec of dewatering pools are also known from the Sagavanirktok River 
dunng e.zty development of the Prudhoe bay on! field. 


Total fish loss mm a mver would be dependent on how many pools are tanped. Assuming that the entire population 
of amy given species im a dramage 1s spread out between overwintering sites m a river or adjacent lakes. the loss im 
any given pool would not eliminate a population Tapping multiple pools increases losses and recovery times for 
populations. Though reproductive strategies for arctic species are known, recovery times are difficult to predict 
given the uncertainty of the numbers associated with any given lossies) as compared to the total population 
abundance 1m the system. 


Fish have also responded to habstat reductions in winter by adopting migration patterns that take them to deep 
lakes. Fish overwintering in these lakes have a restncted supply of fresh water. Under natural conditions, most 
lakes in the NPR-A coastal plain tend to be supersaturated with oxygen (USDOI, BLM 1998) 


Construction activities such as airstrip or road construction over a lake, or water withdrawal to build pads. roads 
and airstnps. have the potential to impact all planning area freshwater and anadromous/amphidromous fish that 
inhabit these overwintering sites. The construction of an ice road or airstrip over a lake with minimal free water 
could cause freezedown to the bottom and form a barner to water corculation, resulting im reduced levels of 
dissolved oxygen. Thes could have lethal effects on the overwintering fish affected by the barner. Also. 
freshwater withdrawals may adversely affect fish if the water is taken from areas where they are overwintering. 
Their survival at these overwintering sites depends on an adequate supply of freshwater and dissolved oxygen. 


Sources of freshwater within the Planning Area vary greatly in the amount of under-ice water available for 
construction during winter. Many lakes along the coastal plain are relatively shallow (6 ft). do not support fish 
populations. and are frozen to the botiom in winter. These lakes are a possible source of ice chips for winter 
cont: ction. Use of ice chips would lessen the need for fresh water withdrawal. Shallow lakes ma; «so provide 
w.2t for construction in December and January (befor. complete freezedown) since ice depths are likely *o be 
approximately 3 fi at this time of the year. Withdrawals from these lakes would not impact fish. 


Those lakes deep enough to permit under-ice withdrawals for construction are z)so likely to support overwintering 
fish. Under-ice with rawals from areas having water levels that are barely to moderately sufficient to support 
overwintering fish could negatrvely change the water chemistry to a pount where a fish kill 1s possible. Alternative 
A requires a water withdrawa! proponent to demonstrate that water removal would not endanger fish populations. 
“Best Management Practices” implemented by Federal and State agencies commonly provide protection by 
monitoring withdraw als througi: a sampling program that ensures water quality standards are met and by limiting 
water withdrawal to 15 percent of the estimated free water volume (excluding ice) in lakes > 7 fi in depth 
Additional drawdown 1s possible if no fish are known to imhabit the lake or if the proponent demonstrates that use 
beyond 15 percent would cause no harm. Lakes ( < 7 ft deep that cre interconnected with streams are alvo in need 
of protection when inhabited by fish. 


Assuming that the Authonzed Officer follows the above common practices when approving water withdrawals. 
lake water withdrawal associated with Alternative A might be expected to kill a small number of individual fish 
but 1s expected to have no measurable effect on arctic fish populations in the Planning Area 
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Exploratory dniling on lakebeds and streams could also umpact fish under Alternative A Dnilong fluids could 
cause impacts depending on storage and disposal in most instances. dniling wastes are remyected into the wells 
mmediaicly. However. if cuttings wee allowed to be temporanly stored to facilitate 1 nyection or backhaul, 
water qualsty could be degraded The :sxpact to fish 1s indirect. Results of past studies have shown toxicity to 
sensitive zooplankton, which, as a group. are prey species to fish (Woodward ct al, 1988, in USDOL, BLM 1998). 
p ator siase di \ eoniteiintanl 


2) Development 


Auvities related to development that could impact fish include excavation of maternal sites, comstruction of 


Maternal sites (for gravel extraction) needed for construction of roads, pads. pypelones. and airstrips have not been 
identified in the Northwest NPR-A Planning Area. A likely scurce includes nver dramages. Other possibilities 
include mporting gravel from borrow sites east of the Colville River, extracting gravel from existing sites, 
processi.g bedrock. and using ice or composite pads. For this analysis, it 1s assumed that 5 c! end gas fields 
would be developed (Table IV -04). Each field is expected to have a footprint of 100 acres reyusring one million 
square yards of gravel. Total gravel needs would equal five million cubic yards if § fields were developed. Using 
composite (blended mixtures of sand/silt/toam) could potentially reduce gravel needs by 33 to SO percent. 
Decisions regarding future gravel use and location of pits vould be made on a case-by-case bas. 


rom a broad perspective. gravel extraction from or near overwimernng and spaw tang habitat 1s likely to 
adversely affect arctic fish by reducing the amount and quality of habuat available to them. Because 
overwintering and spawning habitat represent a small percentage of the Planning Area. gravel removal from these 
areas would be likely to result in spawning failure (loss of sustable substrate) and mortality (lows of overwintering 
pools) for many fish within the affected area Gravel removal from non-overwintering of non-spawning areas of 
low fish density would like’, “ave little to no adverse effect on arctic fish populations. The same apples to gravel 
extraction activities that might occur outside of the Planning Area. 


Direct and indirect impacts to fish from gravel extraction are most likely to occur within the floodplains of rivers. 
Detrimental effects could include: lows of spawning and overwintering habitat (if not identified before extraction): 
blocking and rerouting of strea.a channels. and gh silt concentrations resulting im reduc: d primary production. 
loss of mvertebrate prey species, mortality of fish eggs and larvae. and disruption of feed. ng patierns for ught 
dependent feeders (USDOI, BLM, 1989). 


Within the Planning Area. gravel has been mined from the Meade River. near Atqasuk. and from lagoons near 
Barrow and Wainwright. Impacts were reported by Sckerak et al. (1985) for dredging im the Meade River. They 
noted that size Composition, not quantity of sediments, was the most important determinant in effects on water 
qaality (the Meade River ts heavily laden with clay deposits). Disturbance during dredging ‘ed to fine sediment 
(xamming from the stockpile and flow-ng in suspension at least 60 km downstream. Turtudities and suspended 
sediments were approximately 20 and SO times greater. respectively. than background levels. The authors of this 
study reported that effects of dredging on turbidity and sediment loads were unusually high mn the Meade River 
compared to other North Slope dredging operations. Differences were attributable to the high amount af fine 
seu ont (clay) in the mined product. Impacts to specific fish habitat and fish species from future gravel mining 
are unknown at this time due to uncertainty of mining locations 


One of the beneficial aspects of gravel extraction mining in or near floodplains has been the creation of deep pits 
that can be used by fish as overwintering habitat. In onc instance, two pits were connected to small tundra 
streams. Arctic grayling were i aduced, and the fish developed reproducing populations (Hemming. 1995) 
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connected to streams (Hemmung. 1988) Based on the dacumented successful use of reclaamed gravel pits by fish. 
future mitigabon of gravel pits should mcorporate prescnpuons to create fish habitat when feasible 


Dunng production operanons, dnil pads. roads. and asrsinps would be constructed of gravel One mmpact related 
to these structures 1 the potential to alier flow patierns to. and within, waterbadies Bndges. culverts, and 
low-flow crossangs are integral features to road development They can also imerfere with migrations to 
spawning. feeding. and overwimenng sites f umproperty designed PF xampies of problems m mamtaming 
ats teenie thames temnands Gdidsadanns iaddindmmnetamindasedteinat 
perchung of culverts. Current concerns related to pad and road placement include ‘iverting or climinating flow 
from small tnibwtanes that connect lakes or connect lakes and nvers. Whatefish species found in the planning area 
that move between these habstat types are vulnerable to wmpact Potential lows of migratory capacity could stress 
or kill these fish if they are unable to migrate to food-nch habitat m the summer, reach spawning areas. or move 


mto overwintering habutat_ Proper placement of these strectures 1s critical mm manimizing impacts to fish. 


A second wmpact related to dni] pads. roads. and airstnp construction 1s erosion and subsequent in-stream 
sedimentation. Destructive effects are semular to those discussed i the gravel-mining portion of this section and 
would be prevalent im nmver systems. All members of the biotic communsty could be affected. Potential effects of 
respiration and interruption of filter feeding mmsects: capability to secure food A more important impact to benthic 
invertebrates would be smothenng of physical habstat (the streambed) by heavy sediments A loss of mterstitial 
space im the substrate would be highly detrimental to burrowing species. A decrease im abundance could be 
expected im these situations. In arctic environs, where fish depend on summer food sources to grow and. if food 1s 
abundant. to reproduce. a reduced prey base may preclude fish from directing energy towards spawning. 


Direct threats to fish from sediment include changes to physical habitat. subsequent decrease! reproductive 
swccess and loss of rearing habitat. Physical habutat changes from sediments are most often attribsted to finer size 
particles. Developing eggs can be smothered and newly hatched fry can be killed by suspended sed ment that 
prevents emergence from spawning gravels and imterferes with respiration Embedded sediment: fill mterstitial 
spaces and essential winter habitat used by yuvenile fish Filling of pool habitat further limits cverwimtering sites 
for adult and juvenile fish In instances where stream reaches are aggrading due to heavy sediment loading. 
physical habstat 1s further degraded when flows are redirected and erode channe! banks 


Sublethal impacts to fish from sedimentation are a further conc m in stream environs. Effects such as avordance. 
reduced feeding. amd lessened tolerance to disease can work im combination to reduce fitness and vurvival. Habitat 
fouling would be expecially detromental if # occurred in a critical habitat segment of a river. 


To mimmize impacts to fi.) from unwanted erosion and sedimentation. construction activities require adequate 
controls Proper road surf cong and dramage. adequate cross-dramage . minimal number of stream crossings. and 
armormng and vegetation planting are some of the key features needed to menemize sedimentation and subsequent 
impacts to fish Overall. um pacts from sedimentation and altered flow patterns related to construction of dnl pads. 
roads, and airstrips should se minor if adequate controls are mn place Impacts from erosion should be short term 
and proper placement of these siructures, in combination with adequate and properly sited drainage systems. 
should minimize fish loss 


During production, up to 240 mi of pipeline (Table [V-29) within and east of the Planning Area te “he Kuparuh 
onl field are projected to be constructed as a result of developing leases sold during the first sale under Alternanve 


A. It ts assumed pipelines would be constructed in winter, esther from we roads of via vetucular travel on the 
tundra Pipeline alignments would generally be routed to avord crossing lakes. though small shallow lakes nay 
have elevated VSM's across them. New pipelines constructed on land am’ arownd the shoreline of deeper lakes 
would be suspended on VSM's. Pipe crossing wide, deep nvers would be onzontally tunneled approxmmately 
100 fit beneath the nverbed. Pypelines constructed in this manner are not lhe ly to have an effect on arctic fish 
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New pipelines crossing wide. shallow nvers would be trenched and buned within the streambed during winicr 
Pipelines constructed im this manner could adversely affect fish of the trenching 1 done in or near overwimienrg 
or spawning habutats Effects would be the degradation or loss of overwintenng and spawning habrtat. resulteng in 
spawning displacement and mortality for those fish near the disturbance Because overwintering axd spawning 
habstats normally are hocated in deepwater environments. the trenching of shallow nvers dunng pipeline 
construction 1s not likely to adversely affect these habitats Pupelune trenctuag through non-overwintering and/or 
spawning areas ( > 95% of the Planning Arca) is not expected to have a measurable effect on arctic fish 


populations 


The construction of overland gas pipelines through waters supporting fish 1s likely to displace small numbers of 
and would be otherwise unaffected. For these reasons. natural gas exploration and development 1s not bhely to 
have a measurable effect on fish populations 


Grven that comstruction activities are m the winter and overwintering habrtats would be largely avorded. it 1s 
expected that prpeline construction under Alternative A would have no measurable effect on arctic fish 
populations im the Planning Area 


Alternative A would also result mm the construction of a coastal docking facility to off-load supply barges mto the 
Planning Area. The effect of a dacking facility on arctic fish would depend on its location. size. and design 
characteristics. The construction of a large docking facility in offshore waters and requiring a long access road 
could adversely affect the movement of some coastal marme and migratory fish However. the construction of a 
facilety that provides for the movement of these fish 1s not lkely to adversely affect them. Because supply barges 
are shallow draft vessels. the docking facility 1s expected to be constructed m shallow nearshore waters. 
Additionally. the size of the facility 1s expected to be relatively small (up to several hundred feet). and to provide 
for the movement of coastal fish. Hence. the construction of a coastal docking facility under Alternative A 1s not 
expected to have a measurable effect on arctic fish. 


Water 1s needed during development for drniling. camp use. and we roads for staging matenals and equipment 
used im constructing new fields Estemated quantities that may be required are derived from analysis of Alpine 
field development. Potable water demand (150-person ccew) would be 35.000 galions/day Drilling water demand 
1s estimated’ at 210000 to 63,000 gallons/day. Since drilling locations are unknown, water demand for we roads is 
not estimated. Impacts of water withdrawal are smular to those discussed om the exploration portion of thrs 
an-.vMis 


(b) Effects of Spills 


For the Noriawest NPR-A Planning Area. the total estimate of on! spitied uncer Alternative A ts given as a range 
based on an $1 8/5 of S40/bbI scenario. Assume! crude spill sizes tnctude SU0 or 900 bh for large spills ( > S00 
bl) (Table 1V-19) and zero to 993 bbl for wmall spills (< S00 Wt) (Table TV -20). Total amount of spills is 
estimated at S00 to 1.293 bbl. For small spills, an estimated ' 4) spills eight occur at an assumed size of 3 
bbi/spill (Table 1V-17). Refined of! spill amounts are estin ated at rere to 726 hl (Table 1V-20). The oil spill 
analysis estimates that 65 to 80 percent of the crude onl 4 ths asec .cod wet). co! production in the Northwest 
NPR-A would accur on a drilling pad. Most of the vefined spil.s are kel to occur on pads. Because drilling -pad 
oil spills typically are small in size and easily cleaned up, they arn a * expectc! to come im contact with fish 
habutat and would have no perceptible effect on arctic fish. The of) spr! onal: a alvo estemates that 20 to 45 
percent of the onl spills would cocur off dniling pads on the surrowndeng em eronment: Most of these cover a wnall 
area (about SOD ft?) Impacts of these spuils are discussed below 


The effects of ot] spills on fish have been discussed im previous Beaufort Sea EIS's te g.. Sale 144 final EIS 
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[USDOL MMS. 1996a]). wtuch are incorporated here by reference and summarized. Oul spills have been 
observed to have a range of effects on fish (sce Starr, Kowada. and Trasky, 1981. Hamilton, Starr, and Trasky, 
1979. and Malins, 1977, for more detailed discussions). The specific effect depends on the concemration of 
petroke wm present. the lencth of exposure. and the stage of fish development mvo'ved (eggs. larva and puvensies 
are most semutive) If le hal concentrations are encountered (or sublethal concentratiom over a long cnough 
penad). fish monalny 1s lrkely to accur However, mortality caused by a petroleum-related spill 1 scidom 
observed outude the | :boratory environment Mow acute touicity values (96-hour lethal concentration for SO 
percent of text organmms [LCSO0]) for fish generally are on the order of | to 10 ppm. Concentrations observed 
wader the ol shck of former orl spills at sea have been less than the acute values for fish and plankton For 
example, concentrations observed 0.5 to 1.0 m beneath a slick from the Tses7s spill (Keneman, Elegren. and 
Hansson, | 980) ranged from 50 to 60 ppb Extensive sampling following the Econ Valde: onl spull (about 
260,000 bbi in size) also revealed that hydracarbon levels were well beic= tose known to be toxic oF to Cause 
sublethal effects m plankton (Neff. 1991) The low concentratiua of hydrocarbons m the water column following 
even a large onl spill at sea appears to be the primary reason for the lack of lethal effects on fish and plankton 


If a fuel spill of sufficsent size were to occur mm a small body of water contaming fish with restricted water 
exchange. lethal and sublethal effects would be expected on mow of the fish and foad resources im that waterbody 
Tox concentrations of ol ma confined area would have greater lethal umpacts om larval fish versus adults 

Mc Kam (1977) reviewed results from $6 toxicity tests and found that, m most mstances. larval and juvenile stages 
were more sensitive than adults or eggs Increased mortality of larval fish expected sence they are relatively 
mmmotile and are often fownd at the water's surface where contact with onl 1s most lhely Adults may he able to 
avosd contact with onled waters during a spill m the open water season but survival would be expected to decrease 
if onl were to reach an isolated pool of we covered water An example of the empacts to fish foad resource 1s 
provided by Barsdate et al (1980), who studied the hmnology of an arct pond (490 m ) (near Barrow ) » sth no 
outlet, after an expermmental oi! spill, They found that half of the onl was lost durmg the fir year The remameng 
onl was trapped along the edge of the pond with most of ot sunk to the batiom by the end of summer Researchers 
fownd mo change in pH. alkalenity. or nutment concentrations Photosynthesis wa. bnefly reduced and then 
returned to normal levels after several months Cares aquatilrs. a vascular plant. was empacted after the first year 
due to emerging leaves encowmenmng onl Certam aquatx msects and invertebrates that lived m these plant heds 
were reduced im numbers. presumably due to entrapment i the onl on plant sierms Some of the mmvects were still 
absent sii years after the spill. Sence there were no fish mm thes pond the wrpact of the lov of a prey hase to the 
fish could not be measured However. reducing food resources m a ciosed lake. as described above. "ould 


decrease fitness and potentially reduce reproduction until prey species recovered 


Though lethal effects of ol on fish have been established mm laboratory studies (Rice et al, 1979. Moles, Rice. and 
Korn, 1979), large kills following oil spills are not well dacumented. This 1s likely because toxic Concentrations 
are seldom reached (Rice, 1985). For the Planning Arca, most fuel spills are expected to accur on the pad where 
the fuel 1s stored and would not come om contact with fish habrtat in yestances where onl does reach the w ater. 
subletha! effects are more bhely to accur, mchuding changes om growth. feeding. fecundity. very. al rates and 
temporary displacement Other possh) rics include mierterence with movements te feeding. overwintermng. oF 
spawnrng urea: localized red ction i food reswirces. and comsemption of contaminated prey Areas of high fish 
concemtration, mcloding over wintering and eviua ae feedeng sites. provide the most potential for umpact 
Amptudromon. pecies that ,ahabut Planning Area waters have a higher mk of umpact due to the use of both of 
these abvtal types 


Given the small size of the fuel spill: a... ape" | and the coowrrence is most likely on pads. fuel epill. awociated 
with Alternative /, are not: qperted to. » measurable effoct on arctic fish populations mm the Planning Area 
over the life of this; ‘an | cl april (coun ry om a emall bady of water contaming fieh with reatnicted water 
exchange might he expected to bil! 6 small pen fer of individual fish. bun are expected to have no measurable 
effect om arctic fish populata » 


Natural 5 as exploratnm and develop ve. Could adversely affect arctic fish from a natural gas Mowout In the 
unhkely event a natural gas blowowl were Go aocur. some fish un the wmmediate vicrnity migh be killed Natural 
gas and condensates that did not buen on the Mewout woud be haz ordows to any corganrms exposed to high 
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concentrations. In general, very few fish are likely to be affected by a blowout. and any effects would not be 
measurable at the population levei. 


The effects of a seawater pipeline spill on freshwater fish populations would depend on the specific location. size. 
and timing of the spill. No effect would be expected during the winter period when the surface is already covered 
by ice. During the spring and summer large quantities of seawater entering a fish-bearing freshwater environment 
would have from no effect on freshwater fish to lethal effects, depending on the specific waterbody involved, the 
size of the seawater spill into that waterbody. and the rate of freshwater exchange within that waterbody. 
Migratory fish are less likely to be affected by seawater spills because of higher tolerance to seawatei, and the 
probability that most would have already left the freshwater environment by spring in their migration to sea. In 
large water bodies seawater spills are expected to have from no e!..ct to sublethal effects on freshwater fish. In 
small water bodies with restricted water exchange, lethal effects are more likely to result from a medium to large 
seawater spill. Because of the small size of the seawater spills anticipated, and the low diversity and abundance of 
freshwater fish in most of the Planning Area, seawater spills are not expected to have a measurable effect on 
arctic fish populations in the Planning Area over the production life of the field. 


(c) Summary 


The primary effects of Alternative A involve water withdrawal from rivers and lakes. Potential loss of fish is 
highest for river withdrawals. Activities related to development that could impact fish include excavation of 
material sites, construction of pipelines, pads. roads, airstrips, and causeways. Gravel extraction has potential for 
habitat creation and enhancement. Impacts from sedimentation and altered flow patterns related to construction of 
drill pads, roads, and airstrips should be minor if adequate controls are in place. Given the small size of the fuel 
spills anticipated and that such spills are most likely to occur on drill pads, fuel spills associated with Alternative 
A activities are not expected to have a measurable effect on the arctic fish populations in the Planning Area. Fuel 
spills occurring in a small fish-containing body of water with restricted water exchange might be expected to kill 
a smal! number of individual fish. In the event a natural gas blowout occurred, some fish in the immediate vicinity 
might be killed. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-1, A-2, and A-3, and ROP’s A-6, A-7, and A-8 would provide increased protection to fish and fish 
habitat during fuel use, handling, and storage. ROP E-6 and ROP E-8 would be beneficial to fish habitat and fish. 
Stipulation B-1 would provide protection for water withdrawals from rivers and certain lakes but does not address 
water withdrawal from lakes less than 7 ft in depth. ROP C-i would protect rivers and lakes from additional 
freezedown. Stipulation D- | would reduce impacts during oil and gas exploratory drilling. ROP E-3 would reduce 
potential for disruption of fish passage. 


(4) Conclusion--First Sale 


Based on the discussion in the text, construction of pads, roads, and airstrips, and fuel spills associated with 
Alternative A activities might be expected to kill a small number of individual fish, but are expected to have no 
measurable effect on arctic fish populations. Increased mortality is anticipated when water withdrawals occur in 
river pools. Potential mortality from water withdrawals in lakes is also possible, although limits on withdrawal 
and monitoring of water quality should minimize concerns. Gravel extractions can lead to habitat enhancement 
under certain situations. Seismic surveys, non-oil and gas activity, causeways, and seawater spills under 
Alternative A are not expected to have a measurable effect on arctic fish populations in the Planning Area over 
the production life of the oil fields. 


An 
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(5) Multiple Sales 


It is assumed multiple sales under Alternative A would result in an increase in the number of exploratory wells 
from 6 to 16 under a single sale to 18 to 48, and delineation wells would increase from 2 to 24 under a single sale 
to 6 to 48 (Table IV-07). Total pipeline mileage for new oil, gas, and service iines would range up to 740 mi 
(Table [V-29). Seismic surveying activity would remain the same. 


Water withdrawals would increase in proportion to the activity level. Given the large quantity of lakes in the area 
likely to be developed, water withdrawal could be spread across a number of lakes. Increased water use is not 
expected to impact fish more severely than under a single sale. Gravel pads and roads for multiple sales are likely 
to have about twice the effect on arctic fish as the fizst sale. It is estimated that the amount of crude oi! spilled 
would double. The impacts would also double though they would still be minor. However. if there were not 
enough time between activities to allow for full recovery, or if the level of activity of the selected alternatives 
were significantly greater than that of the first sale, the effect of each additional sale on arctic fish populations is 
likely to be greater than estimated herein for multiple sales. 


(6) Conclusion--Multiple Sales 


Seismic surveys and pipelines associated with multiple sa 2s are expected to have the same overall effect on arctic 
fish populations as the first sale. Gravel pads and roads are expected to have about twice the effect as the first 
sale. Fuel and oil spills are likely to have a greater, though still minor, effect on arctic fish populations than the 
first sale. Insufficient recovery time between sales and/or greater levels of activity would be likely to result in 
greater effects than estimated herein for multiple sales. 


b. Marine Fish 


Under Alternative A, the northern coast of the Planning Area, extending from Smith Bay-Dease Iniet to west of 
Barrow, would be open to leasing. Several species of marine fishes (see Figure I11-25) occur year round or 
seasonally ir the marine waters adjacent to the Planning Area. Under Alternative A, some individual marine fish 
may be exposed to effects from oil and gas exploration and development and other activities. The activities and 
events most likely to have some effect on marine fishes would be those of vessel traffic, seismic surveys, and oil 
or diesel fuel spills. 


(1) Effects of Non-Oil and Gas Activities 


‘on-oil and gas activities are not likely to have a measurable effect on marine fishes. 


(2) Effects of Oil and Gas Activities 


Marine fishes could be affected by marine seismic surveys. marine construction, and marine oil or fuel spills. 
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These activities and their potential effecis are discussed below. A more detailed discussion of these activities and 
their potential impacts can be found in the MMS Beaufort Sea Sale 144 final EIS (USDOI, MMS, 1996a). 


(a) Effects of Disturbances 


Marine fishes and their habitat may be affected by the following routine impact-producing factors: seismic 
surveys, coastal construction and development, and marine vessel trafiic. Such routine activities may resuit in 
Jethal and/or sublethal impacts to marine fishes. Some species may be adversely impacted, while others may 
benefit from the impact-producing factors, although those species benefiting and those suffering adverse impacts 
would depend on a suite of dynamic variables. For example. the construction of a coastal docking facility may 
temporarily displace individuals of a species (e.g.. arctic flounder) from the seafloor where construction ts 
occurring, however, after construction ceases, the underwater footprint and structure of the docking facility may 
offer new heterogeneity refugia or habitat that could be exploited and repopulated by the displaced species and/or 
utilized by other species (e.g.. snailfishes, prey species). 


Seismic surveys in coastal waters of the Planning Area are conducted during colder months. Vibroseis is a 
commonly used sound source for seismic surveying in the arctic. Vibroseis, if used on sea ice, may temporarily 
disturb marine fishes that are in the proximate area, likely effects would include avoidance behavior and 
short-term added stress but also could result in the death of some individuals of the more sensitive life stages 
(e.g., juveniles). However, such impacts on most overwintering marine fish are expected to consist of short-term, 
sublethal effects and are not regarded to be biologically significant. No measurable effect on marine fish 
populations would be expected. While there is no stipulation that precludes seismic surveys above overwintering 
areas for marine fish, the likelihood of their occurrence in such areas is considered very low. 


Drilling inland is not expected to yield measurable impacts to marine fishes or their habitats. However, onshore 
and offshore coastal lands are available for leasing. thereby probably leading to exploration and development; 
drilling in coastal waters may impact marine fishes and their habitat. Drilling introduces noise into the 
coastal/marine environment that may temporarily disturb marine fishes (e.g.. arctic cod, fourhorn sculpin, or 
arctic flounder) or their prey (e.g.. mysids and amphipods). Such effects are not expected to be biologically 
significant or measurable. Such disturbance may be advantageous to some individual fishes or species, or adverse 
for some species--or both. The North Slope is a zero discharge area, hence. drilling muds and cuttings are not 
expected to be introduced into coastal/marine waters where they might impact early life stages of marine fishes or 
introduce constituents into the food web for bioaccumulation or biomagnification. 


The construction of various facilities associated with the Preferred Alternative may impact marine fishes. Those 
construction projects most likely to impact marine fishes include: coastal staging facilities, particularly docking 
facilities; coastal drilling or production facilities: waterflooding intake and treatment plants; causeways: and 
pipelines. 


Alternative A also may involve the construction of a coastal docking facility to off-load supply barges adjacent to 
the Pianning Area. Construction of docking facilities and similar staging facilities, particularly if they are located 
in coastal/marine waters would diminish the area available as fish habitat, yet also possibly create new habitat 
(most notably refugia) Also like coastal drilling, construction in coastal/marine waters would introduce additional 
noise into marine fish habitat, thereby possibly disturbing fishes or their prey. Such acoustic disturbance is 
expected to be localized and limited to the periods of noise production. The effect of a docking facility on marine 
fish would depend on its location, size, and design characteristics. The construction of a large docking facility in 
offshore waters, requiring a long access road, could adversely affect the movement of some coastal marine and 
migratory marine fish. However, the construction of a facility that provides for the movement of these marine fish 
is not likely to adversely affect them. Because supply barges are shallow-draft vessels, the docking facility for 
Alternative A is expected to be constructed in shallow, nearshore waters. Additionally. the size of the facility for 
Alternative A is expected to be relatively small (up to several hundred feet) and to provide for the movement of 
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coastal marine fish. Hence. the construction of a coastal docking facility associated with Alternative A is not 
expected to have a biologically significant or measurable effect on marine fish populations. 


Waterflooding intake and treatment plants may entrap and impinge marine fishes. if the intake is located where 
such fishes occur. Approximately 1.5 million fish larvac of 9 fish species were estimated to have been entrained 
in the Prudhoe Bay facility in 1985 (NRC, 2003). The cumulative impacts to marine fish populations in the region 
as a result of constructing additional waterflood intakes from coastal waters is difficult to predict. since the 
abundance and population dynamics of the various manne fishes inhabiting the Planning Area and adjacent 
waters are poorly known or understood. 


Construction of causeways may impact marine fishes. Causeways in the Beaufort Sea are among the most 
intensively studied anywhere (NRC, 2003). According to the NRC (2003). causeway studies revealed that, when 
wind is from the east, a wake eddy forms on the west side of the causeways that allows cold, high-salinity water 
to reach the surface. The cell of cold water on the west side of West Dock (a causeway on the Beaufort Sea) is the 
mechanism that most likely impedes fish movements. However, the issue of whether such impedance of fish 
movements by causeways is biologically significant is heavily disputed. The NRC (2003) cited Gallaway and 
Fechhelm (2000) as concluding that fish populations in the region appear to be fluctuating in response to naturally 
occurring physical phenomena, and that effects of existing causeways have been at least partially mitigated with 
retrofitted breaches. thereby permitting fish movement through the causeways. If causeways are constructed they 
may impact some marine fish species. but their impacts may be mitigated by incorporating breaches that permit 
fish movement. Causeways may also provide new habitat and refugia to marine fishes and their prey. 


The construction of pipelines in coastal/marine waters may temporarily disturb marine fishes and their prey. 
Emplacement of a pipeline in coastal waters may destroy habitat or result in lethal and sublethal impacts to prey. 
Such impacts are expected to be localized and limited to the period of physical disturbance caused by pipeline 
construction. Marine fishes may scatter from the area of physical disturbance for a short period, and return 
following the abatement of disturbance. Some marine fish species may return to the disturbed area to scavenge on 
benthic invertebrates that are displaced, killed or injured by the placement of the pipeline (a beneficial impact to 
some marine fishes). 


Decommissioning and abandonment of facilities involves the removal of equipment and restoration of the facility 
site. Associated abandonment activities may result in disturbances of coastal/marine waters (c.g. 
decommissioning of a docking facility). Abandonment operations may occur over a period of years, although 
timing and scope of actual disturbances as a result of the operations may vary. Decommissioning and 
abandonment operations may result in lethal or sublethal effects to marine fishes and their prey. as well as destroy 
marine fish habitat created by the structures being decommissioned and dismantled. Some marine fishes may be 
opportunistically :on-umed by various predators, including other marine fishes. as individuals are suddenly 
exposed as a result of destroying refugia (e.g. pipes. braces. pilings. etc.) during decommissioning operations. In 
such cases, decommissioning and abandonment operations may be beneficial to some individual marine fishes. 
and/or adverse for other marine fishes. 


Inland and coastal oi! and gas exploration and development operations are contingent on logistic supplies and 
equipment barged into the region. Marine vessel traffic introduces ancillary acoustic noise and physical 
disturbances into the coastal/marine environment. Such acoustic or physical disturbances may be adverse and/or 
beneficial to marine fishes and their habitats, however. the disturbances are not believed to be biologically 
significant or measurable. 


(b) Effects of Spills 


Hydrocarbon spills may adversely impact marine fishes of any life stage. Such impacts may include sublethal 
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and/or lethal effects. The intensity of the effects upon a marine fish population or assemblage of species is 
dependent on a suite of dynamic factors. The size of the spill does not necessarily directly relate to the number of 
individuals that may be impacted. Hydrocarbons may be introduced into the coastal/marine environment as a 
result of facility spills, pipeline spills, or marine vessel overboard discharges. 


Oil spills can more specifically affect marine fishes and their habitat in many ways. including che following: 


* cause unnatural mortality to eggs and immature stages, abnormal development, or delayed growth from 
acute or chronic exposures in spawning or nursery areas: 

* impede the access of migratory fishes to spawning habitat because of contaminated waterways. 

¢ alter behavior: 

¢ displace individuals from preferred habitat: 

* constrain or eliminate prey populations normally available for consumption: 

* impair feeding. growth, or reproduction; 

* contaminate organs and tissues and cause physiological responses. including stress: 

* reduce individual fitness and survival, thereby increasing susceptibility to predation, parasitism, zoonotic 
diseases, or other environmental perturbations: 

* increase or introduce genetic abnormalities within gene pools, and 

¢ modify community structure that benefits some fisheries resources and detracts from others. 


Concentrations of petroleum hydrocarbons are acutely toxic to finfishes a short distance from and a short time 
after a spill event (Malins, 1977; Kinney, Button, and Schell, 1969). However, the majority of adult finfish are 
able to leave or avoid areas of heavy pollution and thus avoid acute intoxication and toxicity. Evidence indicates 
that populations of free-swimming finfish are not injured by oil spills in the open sea (Patin, 1999). Conversely. 
floating eggs. and juvenile stages of many species can be killed when contacted by oil (Patin, 1999), regardless of 
the habitat. In coastal shallow waters with slow water exchange, oil spills may kill or injure demersal finfish. 
shellfish, and other invertebrates in addition to cultivated species. 


The contact of aquatic organisms with oil most often results in the appearance of oil odor and flavor in their 
tissues (Patin, 1999). In the case of commercially valued fishery resources, this certainly means the loss of their 
value and corresponding fisheries losses. Experimental studies show that the range of water concentrations of oil 
causing the taint in fish, crustaceans, and mollusks is very wide. Usually these concentrations vary between 0.01 
and |.0 milligrams per liter, depending on the oil type. composition, form (dissolved, slick, emulsion), duration 
and conditions of exposure, kind of organism, and other factors (Patin, 1999). Migratory fishes (for example. 
salmon or herring) tainted by oil in one location may move well beyond the recognized boundaries of an oil spill, 
thereby becoming available for harvesting elsewhere. Patin (1999) drew the following conclusions from various 
studies devoted to the tainting of commercial organisms in oil-polluted areas: 


* The contact of commercial fish and invertebrates with oil during accidental oil spills practically always leads 
to accumulation of oil hydrocarbons in their tissues and organs (usually within the ranges of | to 100 
milligrams per kilogram). In most cases, the organisms acquire an oil odor and flavor. This fact is the main 
reason for closing fisheries in the affected area. 


* Species reared in coastal mariculture/aquaculture facilities can be exposed to severe impact of accidental oil 
spills. Observations showed that several months after the spill. salmon cultivated at facilities still had 
elevated concentrations of oil hydrocarbons in their tissues and suffered diseases and increased mortality 
(citing MLA, 1993a). 


While tainting of fisheries resources in some regions may not pose a real threat to consumers (for example. the 





1V-176 ENVIRONMENTAL CONSEQUENCES 


YSR 





Final Integrated Activity Plan/Environmental Impact Statement. 2003 








North Sea), fish tainting can be a real problem, especially for coastal fishing and aquaculture (Patin, 1999). 


The most serious concerns arise regarding the potential sublethal effects in fisheries resources (including 
commercially valued species) when exposed to chronic contamination within their habitats (Patin, 1999). It is 
striking that the toxicity of oil pollution to aquatic populations has been seriously underestimated by standard 
short-term toxicity assays, and the habitat damage that resulis from oil contamination has been correspondingly 
underestimated (On, Peterson, and Rice, 2001). Research studies show that intertidal or shallow benthic substrates 
may become sources of persistent pollution by toxic polycyclic aromatic hydrocarbons following oil sills or 
from chronic discharges (Rice et al., 2000). Bivalves exposed to background contamination of polycyclic 
aromatic hydrocarbons may experience biological responses at the cellular level, disease, and histopathological 
changes (Patin, 1999). Finfish sublethal responses include a wide range of compensational changes (Patin, 1999). 
These start at the subcellular levei and first have a biochemical and molecular nature. Recent research, mostly 
motivated by the Exxon Valdez oil spill, has found |) polycyclic aromatic hydrocarbons are released from cil 
films and droplets at progressively slower rates with increasing molecular weight, leading to greater persistence of 
larger polycyclic aromatic hydrocarbons; 2) eggs from demersally spawning fish species accumulate dissolved 
polycyclic aromatic hydrocarbons released from oiled substrates, even when the oil is heavily weathered: and 3) 
polycyclic aromatic hydrocarbons accumulated from aqueous concentrations of less than | part per billion can 
lead to adverse sequelae appearing at random over an exposed individual's lifespan (Rice et al., 2000). These 
adverse effects likely result from genetic damage acquired during early embryogenesis caused by superoxide 
production in response to polycyclic aromatic hydrocarbons. Therefore, oil poisoning is slow acting following 
embryonic exposure, and adverse consequences may not manifest until much later in life. The frequency of any 
one symptom usually is low, but cumulative effects of all symptoms may be considerably higher (Rice et al... 
2000). For example, if chronic exposures persist, stress may manifest sublethal effects later in a form of 
histological, physiological, behavioral, and even populational responses, including impairment of feeding. 
growth, and reproduction (Patin, 1999). Chronic stress and poisoning also may reduce fecundity and survival 
through increased susceptibility to predation, parasite infestation, and zoonotic diseases. These can affect 
population abundance and subsequently community structure. For more information summarizing the various 
adverse effects (both individual and population level) to ichthyofauna or their habitats (see Patin, 1999:tbls 29 
and 30). 


If spills were to occur near the Dease Inlet/Admiralty Bay/Elson Lagoon area, some of the oi! could reach 
coastal/marine waters, thereby exposing marine fishes. their prey, and habitats to hydrocarbons. 


Small onshore spills are expected to have little effect on marine fishes. However, some of these spills could enter 
the Dease Inlet/Admiralty Bay/Elson Lagoon area. thereby exposing some marine fishes, their prey, and habitats 
to contamination. In the arctic environment, the potential for an oil- or fuel-related spill to persist for long 
periods is high. Coastal bays and lagoons sheltered by barrier islands may naturally confine oil and fuel spills. 
Any oil moving under ice or in broken-ice flows has a high chance of persisting (NOAA, NMPS, 1976). 


Modeling projections of spill movement after entering coastal waters and its subsequent fate are unavailable at 
this time. Marine fish species (particularly eggs, larvae, and juvenile fishes) inhabiting shallow intertidal and 
subtidal waters are believed most vulnerable to the acute and chronic effects of oiling. although fishes with early 
life stages that frequent the upper few meters of the water column also may be acutely and adversely impacted by 
spilled hydrocarbons. There is a low likelihood that an inland spill may reach coastal/marine waters of the 
Planning Area, hence, it appears unlikely that a spill would result in a biologically significant or measurable 
impact to marine fishes. If a spill adversely impacted a rare and native marine fish species or its habitat, it might 
constitute a biologically significant impact. 


A variety of toxic chemicals is used for exploration and production operations. Chemical spills (other than 
hydrocarbons) may occur. However, their introduction into coastal/marine waters inhabited by marine fishes is 
regarded as unlikely. 
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(3) Effectiveness of Stipulations and Required Operating Procedures 


Waste prevention, handling. and disposal and spills stipulations (A-1 through A-3) and ROP’s (A-3 through A-8) 
reduce the potential for introducing fuel and oil spills into environments inhabited by marine fishes. Because 
accidental spills occur, the preparation for. aiid response thereto has the potential to greatly mitigate the 
magnitude of potentially adverse effects of petrochemical spills on marine fishes. Hence, the stipulations and 
ROP’s may reduce the number of individual tishes impacted by a spill and the degree of lethal and sublethal 
effects upon them. 


(4) Conclusion--First Sale 


Based on the assumptions discussed in the text. seismic surveys. construction, and oil or diesel fuel spills 
associated with Alternative A are not expected to have a measurable effect on marine fish populations. 


(5) Multiple Sales 


The actions most likely to affect marine fish for the first lease sale have been discussed herein and include seismic 
surveys, construction-related activities, fuel spills, and oi! spills. While additional Northwest NPR-A lease sales 
would involve more seismic surveys than the first sale. and thereby would increase the probability of seismic 
activity occurning above overwintering habitat, such events are likely to be infrequent. Seismic surveys associated 
with multiple sales in Alternative A are expected to have the same overall effect on marine fish as discussed for 
the first sale. If several lease sales were to occur under Alternative A, considerably more exploration activity 
would be expected to occur in the southern and central part of the Planning Area. The number and volume of 
spills estimated for multiple-sales scenario are the same as those estimated for the single-sale scenario. 


(6) Conclusion--Multiple Sales 


Seismic surveys and construction activities are likely to have a slightly greater overall effect on marine fish for 
multiple sales under Alternative A than the first Alternative A sale. Insufficient recovery time between sales 
and/or greater levels of activity for multiple sales would be likely to result in greater effects than for a single sale. 


c. Essential Fish Habitat 


As discussed in the No Action Alternative. EFH is unlikely to be affected. The potential impacts to the few 
salmon that are present in the Northwest NPR-A Planning Area are much the same as those for all other fish 
species. Consequently, impacts on salmon, as part of EFH., are evaluated in the freshwater fisheries analysis for 
this alternative. 


This section discusses potentially adverse effects of management actions on non-endangered birds within the 
Northwest NPR-A Planning Area under Alternative A. Such actions, including oil and gas exploration and 
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development. potentially may result in: |) altered distribution. abundance and/or behavior resulting from 
disturbance during the breeding. molting. or migration penods: 2) alteration of habitats: and 3) effects resulting 
from pollution of the environment by crude oil or refined products, wastewater, and solid/liquid wastes of varying 
toxicity. This analysis assumes stipulations in Table [1-02 are in place. Nearly all of the approximately 70 species 
of regularly occurring birds are migrants. seasonally occupying a variety of wetland. tundra. riverine, and marine 
habitats in or adjacent to the Northwest NPR-A portion of the Arctic Coastal Plain (ACP). Principal bird groups 


a. Effects of Non-Oil and Gas Activities 


Effects--summarized below--from management actions other than oil and gas exploration and development under 
Alternative A are likely to be somewhat greater than those discussed under the No Action Alternative, Section 
1V.B.9. This 1s because several categones of anticipated non-oil and gas activities, including aircraft use and 
duration of camp occupation. are elevated under Alternative A. The two alternatives are similar in that neither 
proposes new protective land designations, and anticipated numbers of overland trips and Colville River float 


Most ground transport activities occur in winter and thus would not disturb most bird species or affect their 
habitats. Ptarmigan. gyrfalcon. and snowy ow! may be displaced temporarily from vehicle routes. a negligible 
effect. 


Bird species are likely to display variable displacement from within 700 ft to about 3,000 ft of large summer 
encampments (Grubb et al.. 1992; Johnson et al.. 2003; Murphy and Anderson, 1993; Skagen. Knight. and Orians, 
1991; Stalmaster and Newman, 1978). causing a local decline in nest attempts and success. Of particular concern 
are species that are sensitive to disturbing activities, and are uncommon and/or have shown general or ACP 
population declines. such as red-throated loon and Sabine's gull. Local breeding pairs of affected species are 
likely to experience minor declines in breeding attempts or success from disturbance in summers when camps are 
occupied. This is likely to vary depending upon the availability of appropriate habitat in the vicinity. Under 
Alternative A. occupation of large camps is anticipated to be 12 weeks rather than 6 weeks as under the No 
Action Alternative (Table [V-28). However, this difference is not likely to alter the disturbance effects on birds 
substantially because in the context of the short arctic breeding season. those that are displaced when the camp ts 
first occupied probably would not return to the area to renest after 6 weeks any more than after 12 weeks because 
of insufficient time remaining tn either scenano to raise a brood. Also, those individuals that are tolerant of camp 
activity for 6 weeks probably would be tolerant for |2 weeks. 


Effects of a few small camps that are in place for a period of 6 to 12 weeks are likely to be negligible for most 
activities and species, but potentially could cause a minor loss of productivity if larger numbers of camps affect a 
larger area of habitat occupied by some species that are uncommon, decreasing, or recently declined, as discussed 
above for large camps. If predators such as foxes and ravens are attracted to temporary, isolated camps, they 
may decrease breeding success of local bird communities. For most species. this is likely to be a negligible effect: 
species with small world populations--such as the buff-breasted sandpiper--may expenence more severe effects if 
predator populations increase. Overall habitat loss from non-oil and gas activities in Northwest NPR-A. though 
somewhat greater under Alternative A than the No Action Alternative. 1s expected to be negligible. Solid material 
removal and fuel-spill cleanup and remediation may disturb local nesting. brood-reaning. or molting birds for 
varying periods, resulting in some failed nests or decreased productivity. However, spills of refined-oil products 
are likely to be contained and cleaned up before contacting birds. Small groups traveling on the Colville and other 
rivers at the frequency anticipated are expected to cause negligible disturbance of nesting raptors of passerines. 
Except for the presence of large camps (and small camps if occupied in numerous locations), wt ‘h is likely to 
result in minor umpacts., the overall effect of ground-based activities 1s expected to be negligible. 


Effects of routine aircraft flights into large camps may range from causing avoidance of certain areas by birds to 
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abandonment of nesting attempts or lowered survival of young. As a result of the temporary occupancy and 
scattered locations of such camps and the relatively small area overflown at a sufficiently low altitude to cause 
bnef episodes of disturbance. it is not likely that air support traffic would affect the productivity of a substantial 
proportion of their regional populations--a minor effect with regard to such populations. Regardless of where they 
onginate, such flights may pass over relatively high-density areas of one or more species, although most species 
are scattered in distribution for much of the breeding season. Aerial survey flights for monitoring bird or caribou 
populations have potential for disturbance of birds because they are flown at low altitude. However, in any given 
area they are of short duration, and cover only a small percentage of the ACP per season. so that areawide 
disturbance effects are likely to be minimal. Other aerial surveys also cover small percentages of the Planning 
Area. For this reason, the increase from 2 weeks of wildlife surveys under the No Action Alternative to 3 weeks 
under Alternative A--or increase of other surveys from occasional to several |- to 2-week perinds--is not likely to 
substantially increase disturbance in any given area (Table I1V-28). In isolated areas aircraft effects are likely to be 


Quantitative effects of most factors may be difficult to separate from natural variation in population numbers. 


Stipulations would minimize disturbance from most factors, prevent spilled fuel from reaching surrounding 
habitats. and help prevent pollution and degradation of essential bird habitats. 


b. Effects of Oii and Gas Activities 


Onl and gas leasing. exploration, and development/production would be allowed throughout the Planning Area 
under Alternative A (Map 15). Exploration aad development/production activity could vary substantially 
depending on the per barrel price of oil (Table 1V-05 and Table 1V-07). Thus, the number of exploration wells 


could range from 6 to 16, delineation wells from 2 to 24, exploration/delineation rigs from | to 4, production pads 
from 0 to 8, staging bases from | to 2 (Table IV-05) and 230 new pipeline miles (Table IV-29). If only 


explo; ation were to occur, activities would be expected to take place over a period of 7 years. If development 
were to follow. 10 years would be required. Production is estimated to last 22 years. Development in the Planning 
Area is expected to involve relatively small, interconnected gravel structures. The area covered may range from 
10 acres for a single pad to about 100 acres--including pad(s) with short roads (5 to 7 acres/mi) and airstrip (5,00 
to 6,000 ft)--for an Alpine-like field development. 


(1) Effects of Disturbances 


(a) Seismic Exploration 


Seismic surveys occur during winter months {December-Apnil) when nearly all birds are absent from the region. 
Under Alternative A it is assumed that three seismic survey operations would occur during each winter season in 
the Planning Area. A typical 2-D operation consists of 10 vehicles with a crew of 40 to 60 people traversing 
200-ft-wide gridlines 5 to 10 mi i part, and may cover about 500 line-miles (804.5 km) in an area of about 1.200 
mi? (3,108 km? ), which represents about 8.8 percent of the Northwest NPR-A Planning Area. Such an operation 
could displace small numbers of ravens, ptarmigan, gyrfalcons, and snowy owls temporarily from within 700 fi 
(213 m) to about 3,000 ft (1 km or 0.6 mi) of the local activity area around each S- to 10-mi segment of the survey 
grid as it is Cocupied in sequence during the winter season, as well as around the mobile camp (moved every 3 to 
7 days) that houses the crew during the survey. At average snowy ow! densities of 0.02 Vim? (Larned et al... 
2003), for example--and assuming most individuals stay in the same general area for most of the winter-- 
potential maximum of | ow! could be disturbed temporarily in sequence along the entire survey route 

traveled during one winter season. A 3-D operation (involving a crew of SO to 80 people collecting 2 to 4 mi? (5.2 
to 10.4 km? ) of data per day) can cover about 450 mi? (724 km? ) per winter season, and couid displace a 
maximum of 23 owls in sequence along the survey route. 
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However, because the camp sites and survey areas are occupied for relatively bef periods, and most of the birds 
are dispersed in relatively low numbers over a large area, the duration of disturbance incidents ts likely to be bref 
and infrequent. Thus, although there is likely to be a brief | isplacement of birds from each local area 
occupied--causing a slight momentary increase in energy requirement--this would not result in a substantial 
adverse effect. and the overall population effect from this activity is likely to be negligible. Disturbance from 
from the immediate area of the route from Kuparuk or other fuel and supply depot. but this effect also is likely to 
be negligible. If a seismic operation were to extend into May (an unlikely scenario since they typically last about 
100 days beginning in early December), disturbance of early breeding season activities of these species could 
occur, causing some negligible decline in breeding success by the snowy ow! and gyrfaicon. Seismic crews are 
required by stipulation to incinerate and remove waste materials from BLM lands: hence this activity is not 

exp *cted to enhance the survival of predatory arctic foxes. 


(b) Oil and Gas Development 


Responses to disturbance can be categorized as 1) causing injury or death, 2) causing increased energy 
expenditures that affect physiological condition and rate of survival or reproduction, or 3) causing long-term 
changes in behavior including traditional use of habitats (Calef et al.. 1976). The latter could be the most serious 
overall effect from oil and gas development and production in Northwest NPR-A although careful planning and 
scheduling could avoid most serious effects. Depending on location and season, oil and gas activities in areas 
operations, gravel-mining operations, presence of gravel pads and facilities, and associated vehicle and foot 
traffic. Initial developments are likely to occur in the extreme northern portion of the Planning Area. generally 
surrounding the Dease Inlet/Admiralty Bay area and to Smith Bay and the Chukchi coast. Various species could 
be affected to some extent by disturbance events (¢.g.. passage of aircraft), although most incidents are expected 
to result in negligible effects from which individuals would recover within hours to | day. However. the 
cumulative effect of repeated disturbance could extend for longer peniods and potentially may adversely affect 
physiological condition, molt. nest success, and productivity. Ultimately this could result in minor local and 
regional population-level effects although these usually are difficult to separate from natural variation in 
population numbers and nesting productivity. The presence of facilities and construction of gravel structures 
would result in displacement from favored habitats and associated energy costs which could result in short-term. 


negative effects during breeding. brood-rearing. or migration, however, the footprint of such structures is quite 
small, so effects are not likely to be evident at the regional population level. 


1) Bird Concentrations 


Repetitive disturbance events are expected to produce a more evident local--or potenially a regional--population 
effect where higher densities of bird species occur that are sensitive to disturbance during certain periods of the 
annual cycle, or whose population has declined or is declining. Such areas include east, south, and west of Dease 
Inlet/Admiralty Bay: the south-central portion of the Planning Area to its southern boundary: the western 
Planning Area in the vicinity of Peard Bay, Wainwright, Icy Cape/Kasegaluk Lagoon, and to some extent the area 
south and southwest of Smith Bay. Species at particular risk from disturbance effects in the Dease Inlev/ Admiralty 
Bay area include red-throated loon, tundra swan, brant, long-tailed duck, king eider, and Sabine's gull (Map 39. 
Map 40, Map 42, Map 43, and Map 46). in the vicinity of Smith Bay, yellow-billed loon, tundra swan, and 
Sabine's gull (Map 39 and Map 46); in the south-central area, yellow -bil‘ed and red-throated loons, king ender. 
and Sabine's gull (Map 37, Map 43, and Map 46); and in the western area, red-throated loon, long-tailed duck, and 
king eider (Map 42and Map 43). 


2) Air-Traffic Effects 








ENVIRONMENTAL CONSEQUENCES 457 1V-181 














Northwest Navona! Petroleum Reserve - Alaska 





Air traffic ts likely to be the most important source of disturbance associated with oil and gas development: 
helicopters are the most disturbing type of aircraft. Although quantitative studies of the short-term effects of 
aircral: disturbance on molting brant have been done in the Teshekpuk Lake Special Area (Derksen ct al.. 1992: 
Jensen, 1990; Miller et al. 1994; Ward et al.. 1999). few comparable studies have been done of effects on other 
species at other phases of the annual cycle. or long-term effects on populations. When exposed to helicopters at 
typical altitudes and take-off or landing, behavioral responses of brant to the aircraft passage could be observed 
for about five minutes. Increased lateral distance from the aircraft reduced the duration of response. Brant 
exposed to helicopter flights moved five times farther than those not exposed. and this effect persisted wt beast for 
the number of days that similar disturbance was experienced. The authors thought it likely that such increased 
patterns of movement ultimately could affect habitat use. Brant responded to each aircraft overflight equally 
showing no evidence of habituation to this disturbance. 


In studies at the Alpine Development on the Colville River delta Johnson et al. (2003) found that distributions of 
most species relative to the airstnp did not show detectable differences. Only trends in abundance of 
white-fronted geese. and ducks as a group. suggested a decline from pre-construction (pre- 1999) to construction 
(1999-2001). although cool weather during the latter period was a potentially influential factor. When high levels 
of air traffic supporting heavy construction activity occurred, waterfow! nest density --particularly of 
white-fronted geese--was lower within | 000 m of the strip than at more distant sites. However, over the course of 
the study, densities occasionally were lower farther from the stnip rather than closer. and higher closer to the strip 
rather than at greater distances, somewhat confounding conclusions regarding disturbance. These latter results 
may reflect differences between the areas sampled to some extent since it was a requirement to include the area 
adjacent to the airstrip, for which closely comparable habitat areas may not have existed nearby. There was no 
significant difference in average distance of nests from the airstrip between 1996 when there was little or no 
construction activity, and 1999-2001. White-fronted goose nests were redistributed relative to the airstrip during 
heavy construction years, although their use of habitats remained the same. Distance of tundra swan nests from 
activity appear to negatively affect goose nest attendance. Nest densities of shorebirds and songbirds were higher 
nearer the airstrip. However, TERA (1993b) found reduced density of shorebird nests within 100 m of a heavily 
used road, and Troy and Carpenter (!990) found that birds displaced by pad construction nested im adjacent 
similar habitat. These results support both the assumption that birds generally would avoid areas with potentially 
disturbing activity to some extent, and that they are more tolerant of such activity than might be expected. 
Evidently. the response of birds to potentially disturbing factors is complex. representing a synthesis of competing 
habitat requirements and behavioral factors. 


Aircraft routinely flying over areas of higher bird density in the Planning Area (see Maps 36-46) are likely to 
cause minor effects in the local populations of several species. For example. disturbance associated with 
developments in the northern area (where the first are likely to occur) could adversely affect higher concentration 
areas of red-throated loon, yellow -billed loon, tundra swan, brant, long-tailed duck, king cider, and Sabine’s gull. 
In the past, red-throated loon numbers have shown a significant decline, as have king eider, and yellow -billed 
loon and Sabine's gull are declining at a non-significant rate (Larned, Stehn. and Platte, 2003). The brant studies 
noted above suggest that if |) aircraft are flown at higher altitude (¢.g.. 3,000 ft), 2) the frequency of flights is 
reduced during periods when serious effects from disturbance are most likely. and 3) known high-density/critical 
activity areas are avoided, effects of aircraft operations are likely to be reduced substantially. 


3) Structures 


Heavy equipment would be transported to staging areas or development sites in winter. with potentially the same 
effects on ptarmigan, gyrfalcon, and snowy owl as noted in the seismic discussion above. The presence of pads. 
short connecting roads. facilities, and dniling operations would displace all but the most tolerant individuals of 
species breeding locally from the affected site, and probably also from the unmediate area. In succeeding 
breeding seasons, displaced individuals may relocate in nearby comparable habitat. as suggested by studies at 
Prudhoe Bay (Troy and Carpenter, 1990). Such displacements are not expected to cause long-term effects on 
population productivity given the relatively small areas likely to be involved at a particular site (TERA, 199 3b. 
Troy and Carpenter, 1990), but would be a long-term or permanent local result. Overall effect is likely to be 
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negligible . 


4) Raptors 


Hawks. eagles, or falcons nesting along the Colville and other nvers could expenence adverse effocts under thrs 
alternative. principally because of potentially greater levels of activity in the general vicinity of nest sites. 
However, there is little reason to expect more oil and gas activity near rivers than in other areas, and location of 
the Colville at the southern Planning Area boundary probably economically limits the likelihood of as use as a 
transport corndor for oil and gas development. Overall effect in Northwest NPR-A is likely to be negligible. 


5) Gravel Operations 


Gravel within the Planning Area 1s expected to be mined from river drainages im winter and be transported to 
development sites via ice roads. This activity would displace any nesting species from the mine area (up to SO 
acres per gravel mine) to undisturbed habutats. although few species are expected to be nesting on gravel bars im 
rivers where most gravel extraction is likely to occur. Mining could cause local disturbance and temporary 
displacement of the 3 resident species along the ice road transport route and at the mine site in winter. Because 
primary development 1s likely to be confined to the northern portion of the Planning Area. raptor habitat areas in 
the southern NPR-A (e.g.. Colville River, Ikpikpuk River) with high raptor populations are not expected to be 
disturbed by gravel mining. Depending on location and extent of the mine site, the overall effect of habitat lows 1s 
likely to be negligible for species with abundant. stable or increasing populations. Potentially minor effects could 
result if mining were to become widespread and eliminate specific areas of habitat used by species that have small 
populations and/or are declining (e.g. buff-breasted sandpiper ). 


6) Pipelones 


Because construction of pypelines east to connect with Kuparuk and TAPS 1s likely to take place entirely during 
winter. effects on the three resident species may be similar to those discussed above under sersmic effects. 
Presence of an aboveground pipeline is not likely to represent a significant collision hazard since migrating birds 
generally fly well above pipeline elevation, and much of the movement during the breeding season 1s by 
swimming. A gas pipeline leak 1s likely to cause only minor effects on local bird populations, maimly from 
presence of response personnel and equipment (see below for effects of crute-oil spills) Overall umpact of 
pipelines ts likely to be negligible. 


7) Predation 


Potential predator enhancement at the level of development envisioned for NPR-A ts not likely to approach that 
of the Prudhoe Bay area. This is because a) development sites are likely to be few (10 fields) and relatively small 
and scattered so they are not as likely to concentrate predators, and b) practices that have allowed aruficially 
enhanced predator populations im the past are expected to be tightly controlled At the Alpine Development. 
Johnson et al (2003) found that predator numbers remained stable from pre-construction through construction 
penods. They also found no clear evidence that predation rates by either foxes of avian predators changed during 
thei study. Thus. predator populations im the vicinity of small footprint developments are not expected to uncrease 
significantly. In addition, few of the species prevent on the western ACP nest in colomes, which would make 
them prone to substantial lowes if discovered by predators. Brant are pres nt on the western ACP in 0) to 40 
colomes, most averaging 10 or fewer nests (Ritchie. Lovely, and Knoche, 2002). White-fronted gpoese. nesting in 
small loose colomes or as single pairs, would not be as subject to high predation losses Overall. effects of 
predators on regional populations of most species are likely to be neghgible. effects on brant could be more 
svbctantial in some years and/or colomes, representing minor losses on a subjective scale Species whose world 
populations are small. such as the buff-breasted sandpiper. would cxpenence dixproporhonately large effects rf 
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(2) Effects of Spills 


A S00- or 900-bbI crude-oil spill asumed for purposes of analysis (see Table I1V-17 and Table IV-19) from a 

pad or pupeline onto tundra would be likely to cause mortality of small numbers of shorebirds and passerines. If it 
were to enter local lakes or interconnected wetlands, small numbers of loons and waterfow!l--and possibly 
additional shorebirds--could be contacted. Numbers of individeals oiled would depend primarily upon wind 
conditions and numbers and location of birds following entry of the spill into the water. If the spill were to enter a 
nver, a vanety of waterfow! and shorebird species could be present. particularly where the river empties into the 
marine environment. For most species. such losses are likely to represent negligible impacts at both the local and 
regional population level. Effects could be elevated to munor if small and/or declining populations were involved. 


If gyrfalcons, peregrine falcons, or rough-legged hawks were nesting in the vicinity, they could become 
secondanly oiled by preying on oiled birds. Mortality of breeding falcons, for example, likely would represent a 
munor loss for the local population, but still would likely represent a negligible effect on the regional populations. 


Because of the oil-absorptive capacity of tundra habitats, it 1s likely that only a small part of a spill would enter a 
river or the marine environment. As a result of their small average size, onshore oil spills reaching aquatic 
habitats could be expected to cause losses of only up to a few tens of individuals. However, a few hundred 
individuals potentially could be killed by cumulative mortality from many small spills. The effect of such losses 
may not be detectable above the natural fluctuations of the populations. Under Alternative A, the entire Northwest 
NPR-A coastline could be available for oil and gas leasing. If a spill were to move into a delta area or into 
Admuraity Bay, Elson Lagoon, Dease Inlet. Peard Bay, Kasegaluk Lagoon, or other coastal waters, additional 
waterfow! species that breed, molt, or stage before or stop during migration would be at risk. A spill entering a 
river im spring could contaminate overflow areas or open water where spring migrants of several waterfow! 
species concentrate before occupying nesting areas. If esther of these scenanos were to involve yellow-billed or 
red-throated loons, brant. king or common eiders, black guillemots, or Ross’ gulls the effect could potentially 
elevate to a moderate level. 


Loons and flocks of brant. long-tailed duck. anc erders staging before or stopping during migration in protected 
coastal habutats--as well as black guillemots year-round or Ross’ gulls in fall--could come into contact with a 
crude-onl spill from an offshore site (however, offshore mgs may not be used) during August or September when 
ice Cover ts less than SO percent. An onshore spill of crude from a pad or fuel-oil from a tank near the coast that 
reaches the marine environment, could contact loons and flocks of brant, long-tailed duck. and eiders staging 
before or stopping during migration on protected coastal habitats (e.g. Elson Lagoon, Dease Inlet. Smith Bay. 
Kasegaluk Lagoon, and nearby barrier islands). as well as black guillemots year-round or Ross’ gulls in fall. 
Likewise, a fuel spill from hypothetical onshore staging sites at Cape Simpson, Barrow, or Peard Bay (Map 107). 
or from fuel barges supplying these sites, could contact these species with simiar effects. Because of numbers of 
birds present, nsk would be greatest from june through October Although small spills likely would be contained 
near the sste, the probability of escaping fuel contacting nearshore lagoon areas and barner islands within 30 days 
is lews than 22 percent in summer (USDOL, MMS, 2003:Table A2-21). Physiological effects on individual birds 
would be as described in the Northeast NPR-A LAPYEIS (USDOI, BLM and MMS. 1998). Lethal effects are 
expected to result from moderate to heavy oiling of any birds contacted. Light to moderate exposure could reduce 
future reproductive success as a result of pathological effects that interfere with the reproductive process caused 
by onl ingested by adults dunng preening ur feeding 


Some brood-rearing. molting. or staging loons, brant, long-tailed ducks. or other waterfow! could contact oul in 
coastal habitats. Large numbers of staging brant. molting king caders, and nesting or staging common esders in 
Kasegaluk Lagoon would be at risk Mortality of molting long-tailed dacs from a spill entering protected areas 
could be substantial. but the population effect would be difficult to determine because numbers of that species are 
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stable, declining. or increasing in various areas (Conant, 1997; Larned. Stehn. and Platte, 2003). Flocks of staging 
exders could contact oil in nearshore or offshore areas. The king esder population has declined SO) percent in 20 
years, with the result that substantial mortality from a spill could have a significant impact on the population. 
Likewise, barner island and coastal nest sites of common eiders. whose population also has declined significantly. 
could be contacted by a marine spill causing substantial losses. Substantial mortality of yellow -billed or 
red-throated loons probably would represent a serous loss, but of unknown population consequences. Also, 
several thousand shorebirds could encounter oil in shoreline habitats (¢ g.. nver deltas); and the rapid turnover of 
migrants during the migration penod suggests ma.. more could be exposed. A spill that enters open water off 
river deltas in spring could contact migrant loons and eiders. Because relatively small areas of terrestrial or 
marine environments are likely to be oiled, a spill is likely to contact relatively small numbers of birds, and thu: 
primarily cause minor effects. 


A pipeline spill of seawater used in the waterflood enhancement stage of production would ki!! salt-intolerant 
tundra vegetation near the pipeline. The amount of tundra habitat affected is expected to be no more than a few 
acres, such a small area of degraded habitat is not likely to result in loss of productivity by displaced breeders that 
is detectable at the population level. 


(3) Summary 


Principal bird groups inhabiting the NPR-A or nearby marine waters are loons, waterfowl, shorebirds, raptors, 
passerines, and seabirds. Most ground transport activities, including those associated with oil and gas 
development under Alternative A, occur in winter and thus would not disturb most bird species. Ptarmigan, 
gytfalcon, and snowy owl may be displaced temporarily from vehicle routes. The effects from seismic exploration 
activity in winter and small camps in sumer are nxely to be negligible. Most bird species are likely to be 
displaced from within 700 to 3,000 ft of large encampnyents that are in place for up to twelve weeks during the 
summer, causing a minor local decline in nest attempts and productivity in some species. Minor population effects 
most likely would occur through exposure of species that are uncommon, decreasing, or recently declined. Of 
particular concern are species that have shown general or ACP population declines such as yellow -billed loon, 
red-throated loon, king cider, common eider, and Sabine's gull. Impacts on regional populations of species not 


showing declines likely would be negligible. 


Although predators attracted to camps may decrease breeding success of local bird communities, this is likely to 
be a negligible effect. Fuel spill cleanup may disturb birds in the local area. Small survey parties on the Colville 
and other rivers are expected to cause negligible disturbance of nesting raptors, waterfowl, and passerines. 


Frequent aircraft flights into large camps may result in minor effects ranging from avoidance of certain areas by 
birds to local abandonment of nesting attempts or lowered survival of young. Regardless of where they originate. 
such flights are likely to pass over high-density areas of one or more species; however, the effect on regional 
populations is likely to be negligible. Aerial survey flights for monitoring bird or caribou populations have 
potential for disturbance of birds because they are flown at low altitude. However, in any given area they are of 
short duration, and cover only a small percentage of the ACP per season, so areawide disturbance effects are 
likely to be negligible. In isolated areas aircraft effects are likely to be negligible. Altitude and distance of aircraft 
from individual birds determines the duration of adverse response. Helicopter traffic is likely to be the greatest 
source of disturbance associated with oil and gas development. Regional populations of species such as loons, 
swans, brant, long-tailed duck. king cider, and Sabine's gull--all with high density areas in the northern Planning 
Area where development may first occur--could experience potentially ....nor effects from frequent aircraft 
overflights. 


Habutat eliminated by gravel mines, pads, roads, and airstrips is likely to represent a negligible loss. An oil spill 
that reaches tundra could cause mortality of small numbers of waterfowl. shorebirds and/or passerines but spills 
are likely to be contained and cleaned up before contacting birds, resulting in a negligible effect. Oil entering 
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ponds, lakes, or rivers may contact small numbers of loons and waterfowl--a negligible effect for most species 
other than red-throated loon, yellow-billed loon, brant, and king eider where the effect could be minor. A large 
spill entering the marine environment or river delta areas could contact molting, staging, or migrating loons, 
brant, long-tailed ducks, eiders, and possibly Ross’ gulls, resulting in minor to moderate impacts depending on 
population status and extent of mortality of the particular species. Substantial mortality of king and common 
eiders and yellow-billed and red-throated loons would be effects of concern. In most instances, activities and 
actions are likely to affect only a relatively small proportion of available habitat of the type indicated and/or a 
relatively small proportion of a given species’ regional population. Quantitative effects may be difficult to 
separate from natural variation in population numbers. Stipulations would decrease disturbance from most factors 
for most species, prevent spilled fuel and oil from reaching surrounding habitats, and help prevent oil pollution 
and degradation of important bird habitats. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s could mitigate effects on birds of four types of problems that may result from oil and 
gas development activities: 1) disturbance from noise or activity, 2) adverse alteration of habitats, 3) 
contamination of waterbodies occupied by birds, and 4) mortality of fish that are prey for fish-eating birds. 


ROP C-1f, by requiring that motorized ground-vehicle use be minimized within | mi of any raptor nest during the 
nesting scason 15 April through 15 August (gyrialcon nesting beginning 15 March), and possibly prohibiting such 
use within 2 mi of active raptor nests, could mitigate disturbance of nesting raptors and other birds occupying 
surrounding areas. 


ROP E-6, by restricting approval of permanent oil and gas facilities within 500 ft of the floodplain of various 
waterbodies to those that would cause minimal impacts to wildlife, could mitigate disturbance of breeding 
waterfowl and shorebirds, including reduction of vehicle and aircraft noise and activity. 


ROP F-1, by requiring that aircraft use be conducted so as to minimize impacts to birds, could mitigate aircraft 
disturbance of birds. 


Stipulation J-1 requires that all reasonable efforts be made to locate permanent oil and gas facilities as far from 
raptor nests as feasible, which could mitigate disturbance of raptors and other birds occupying surrounding areas 
in the Colville River Special Area, including reduction of vehicle and aircraft noise and activity. 


ROP E-6, by restricting approval for location of permanent oil and gas facilities within 500 ft of the floodplains of 
various wetlands to those that are likely to cause minimal impacts to wildlife, could reduce the loss (burial) of 
wetland habitats important for breeding waterfow! and shorebirds. 


Stipulation J-1, by requiring permittees to minimize alteration of high-quality raptor foraging habitat, particularly 
in wetland and riparian areas, could reduce impacts on important habitats of raptors and other birds occupying 
surrounding areas in the Colville River Special Area. 


Stipulation A-2, by requiring fuel storage and fueling to take place in diked and impermeably lined areas at least 
100 ft from the active floodplain of non-fish-bearing and SOO ft from the active floodplain of fish-bearing 
waterbodies, could prevent spilled fuel, other petroleum products, and other liquid chemicals, from contacting 
nesting or brood-rearing birds, or from entering waterbodies where waterbirds could become contaminated and 
die. 
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Stipulation A-3, by prohibiting the refueling of most equipment within 500 ft of the active floodplain of 
fish-bearing and 100 fi of the active floodplain of non-fish-bearing waterbodies, may prevent spilled fuel from 
contacting nesting or brood-rearing birds, or entering waterbodies where waterbirds could become contaminated 
and die. 


ROP C-1, by recommending that refueling of most equipment take place at least 500 fi from the active floodplain 
of fish-bearing and 100 ft from the active floodplain of non-fish-bearing waterbodies, may prevent spilled fuel 
from entering waterbodies where waterbirds could become contaminated and die. 


ROP E-6, dy restricting approval of permanent oil and gas facilities within 500 ft of the active floodplain of 
waterbodies to those projects that are likely to cause minimal impacts to wildlife, may prevent spilled fuel or 
leaking pipeline oil from contacting nesting or brood-rearing birds, or entering waterbodies where 
waterbirds could become contaminated and die. 


Stipulation A-2, by requiring storage and fueling to take place in diked and impermeably lined areas at least 100 ft 
from the active floodplain of non-fish-bearing and 500 ft from the active floodplain of fish-bearing waterbodies, 
could prevent spilled fuel, other petroleum products, and other liquid chemicals from entering waterbodies where 
prey of fish-eating birds (e.g., loons, mergansers, terns) could become contaminated and die, adversely affecting 
the breeding success of these waterbird species. 


Stipulation A-3, by prohibiting the refueling of most equipment within 500 ft of the active floodplain of 
fish-bearing and 100 fit of the active floodplain of non-fish-bearing waterbodies, may prevent spilled fuel from 
entering waterbodies where prey of fish-eating birds (e.g.. loons, mergansers, terns) could become contaminated 
and die, adversely affecting the breeding success of these waterbird species. 


ROP C-1, by recommending that refueling of equipment take place at least 500 ft from fish-bearing and 100 ft 
from other waterbodies, may prevent spilled fuel from entering waterbodies where prey of fish-eating birds (e.g. 
loons, mergansers, terns) could become contaminated and die, adversely affecting the breediag success of these 
waterbird species. 


ROP E-6, by restricting approval of permanent oil and gas facilities within 500 ft of the active floodplain of 
waterbodies to those projects that are likely to cause minimal impacts to wildlife, may prevent spilled fuel or 
leaking pipeline oil from entering waterbodies where prey of fish-eating waterbirds could become contaminated 
and die, adversely affecting the breeding success of these waterbird species. 


Stipulation B-1, by prohibiting water withdrawal from shallow, fish-bearing lakes in winter, could prevent winter 
die-off of prey of fish-eating birds (e.g., loons, mergansers, terns), adversely affecting the breeding success of 
these waterbird species. 


These stipulations and required operating procedures would minimize disturbance of most bird species from most 
factors; minimize adverse alteration of habitats; and could help prevent spilled fuel or other toxic materials from 
reaching waterbodies where waterbirds, or prey of fish-eating birds, or surrounding nesting and brood-rearing 
habitats, could become contaminated. The measures do not specifically establish minimum aircraft altitudes for 
routine flights over areas of high bird density. Also, the lack of a specific stipulation for summer use of ground 
vehicles in high bird density areas, except in the vicinity of raptor nest sites, could result ic: lowered nest success 
in local areas. In most cases, the stipulations and ROP’s are likely to affect only a relatively small proportion of 
available habitat of the type indicated, and/or a relatively small proportion of a given species’ regional population. 
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d. Conclusion-First Sale 


Under Alternative A, disturbance effects from transport operations, seismic exploration activities and gravel 
mining in winter, and small camps, waste/fuel spill removal, river transport activity, and aerial surveys in summer 
are likely to be negligible for most local and regional bird populations. Elevated activity and air traffic in the 
vicinity of large summer camps may result in minor impacts on local populations. Regional populations are 
expected to experience negligible effects from such activity, except those of species that are uncommon, 
decreasing, or recently declined (e.g., loons, eiders) where a minor effect may occur. Effects of wildlife or other 
survey air traffic are likely to be negligible. Routine air traffic to oil and gas development sites in summer, 
especially over higher-density areas, is likely to result in minor impacts. Gravel mining, pads, roads, airstrips, and 
pipelines, although eliminating small areas of breeding habitat and displacing small numbers of nesting birds, are 
likely to result in negligible population effects. 


Effects from crude-oil spills confined to terrestrial and freshwater aquatic habitats, where mortality of waterfow|, 
shorebirds, raptors, and passerines is likely to be relatively low, could range from negligible for most species to 
minor for rare or declining species. If a spill were te enter a river delta or nearshore marine habitats occupied by 
substantial numbers of loons, sea ducks, or Ro=*' calls, effects on stable/increasing and declining species 
populations, are likely to be minor and moderate, respectively. 


Quantitative effects may be difficult to separate from natural variation in population numbers. Stipulations and 
required operating procedures would decrease disturbance from most factors for most species and help prevent 
fvel and oil pollution and degradation of important bird habitats. 


e. V.ultiple Sales 


If multiple sales occur under Alternative A, construction activity could last 15 to 30 years, tapering off as existing 
infrastructure is used for each succeeding development. Under a multiple-sale scenario, depending on the price of 
oil, up to 2 times the number of exploration and delineation wells may be drilled (24 to 96 for multiple sales 
versus 8 to 40 for the first sale; see Tables IV-07 and IV-0S); the number of fields developed could increase 

from 5 for a single sale to as many as 10 for multiple sales (Tables [V-04 and IV-06), and production pads are 
likely to increase from 0 to 8 for a single sale to 0 to 16 for multiple sales (Tables [V-05 and IV-07). Oil pipeline 
mileage is likely to increase from 95 mi to 295 mi from the first sale to multiple sales (Table [V-29). 


Effects from disturbance factors and habitat alteration or loss for each development are likely to be short term and 
negligible to minor ovet most of the Planning Area (see discussion for the first sale). Habitat buried or excavated 
in the vicinity of development and production facilities or at gravel mine sites essentially is lost to species present 
before development. Surface, air, and foot traffic could increase substantially in some areas if oil-field facilities 
associated with multiple sales were grouped in high resource interest areas. If these were located in 
high-bird-concentration areas--as appears likely in the vicinity of Dease Inlet--greater numbers of individuals are 
expected to be displaced and more species would be involved than with a single sale. Such effects could alter bird 
populations of these local areas substantially. For species with narrower habitat preferences, limited tolerance to 
disiurbance factors, or small and/or declining populations (e.g.. red-throated loon, yellow-billed loon, king eider, 
common cider, Sabine's gull, gyrfalcon, peregrine falcon, snowy owl) effects could extend to regional populations 
and involve long-term changes in distribution. Effects for these and other vulnerable species could be elevated to 
a moderate level if multiple developments were to be concentrated in a limited region. 


The estimated number of large oil spills of 500 or 900 bbi for the first sale or multiple sales (Table IV-19) is 
expected to stay constant (0 for the $18/bbl, no development scenario, and | for the $30/bbI, development 
scenario). Also, the number/volume of small crude-oil and refined-oil spills--estimated at 130/323 under the first 
sale (average size 3/0.7 bbl; 127/29.4 gal.)--is expected to remain constant if multiple sales occur (Table [V-20). 
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These small, chronic spills generally are contained and cleaned up on pads and roads. Habitat contamination ts 
expected to increase locally at the spill sites and along any streams contaminated by these spills. Any habitat 
contamination that is not effectively cleaned up is likely to persist for several years but is expecied to result in 
negligible effects for most species and potentially minor effects for sensitive species. Recovery of cumulative lost 
productivity and recruitment may not be detectable above the natural fluctuations of the population and survey 
methods/data available. 


f. Conclusion-—Multiple Sales 


Under Alternative A, displacement of birds from disturbance and habitat alteration or loss would be expected to 
increase substantially if development and production facilities were located in a limited region of higher resource 
potential (i.e., northern Planning Area). This could occur in several portions of the Planning Area if multiple sales 
are held and development occurs in areas where higher densities of several species overlap. Such 

developments potentially could alter local populations in these areas. For species that appear more vulnerable to 
habitat changes or disturbance (e.g., loons, eiders, raptors) efiects could extend to regional populations and 
involve long-term changes in distribution. Although most effects that are likely to occur throughout the Planning 
Area are expected to be short term and negligible to minor, moderate effects could occur if concentrations of 
several particularly vulnerable species--declining and/or with small or sensitive populations--were to be involved. 
The likely increase in numbers of small crude-oil and refined-oil spills would be expected to elevate losses of 
birds somewhat during the period of oil development resulting from multiple sales. In any scenario losses and 
subsequent recovery of cumulative lost productivity and recruitment may not be detectable above the natural 
population fluctuations given the survey methods/data currently available. However, effects of oil and gas 
developments resulting from lease sales following the first sale are expected to be additive to those of the first, 
and may range from a slight increase to a doubling or tripling of effect. This would depend on whether the later 
developments were concentrated or scattered through areas of low or high density and distributional overlap of 
species that vary in their vulnerability to development activities (i.e., low: increasing/stable population and/or less 
sensitive species, versus high: declining population and/or sensitive species). 


10. Mammals 


a. Terrestrial Mammals 


(1) Effects of Non-Oil and Gas Activities 


Under Alternative A, the entire Planning Area would be designated as open to recreational off-highway vehicle 
(OHV) use and there would be no restrictions on the use of airboats. Over the short term, these designations 
would have no practical affect on terrestrial mammals as virtually no recreational OHV use occurs and the current 
level of airboat use is extremely low. 


Air traffic, excavation, and the presence of resource inventory survey camps are expected to increase somewhat 
under Alternative A as compared to the No Action Alternative. The type of impacts would be similar to those 
under the No Action Alternative but could be more frequent, greater in extent, or longer in duration. A greater 
number of individual animals would likely be exposed to human activities. Aircraft traffic would more often pass 
overhead of caribou and other terrestrial mammals during flights to or from the camps and along aerial survey 
routes. The disturbance reactions of caribou and other terrestrial mammals are expected to be brief, lasting for a 
few minutes to less than | hour. Some terrestrial mammals may avoid inventory survey camps during the 6 to 12 
weeks of activities, while bears and foxes may be attracted to the camps by food odors. Impacts from recreation 
and overland moves would be the same as the No Action Alternative. Current management practices and 
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stipulations attached to land use authorizations for temporary facilities, overland moves, and recreation permits 
would effectively mitigate impacts from these activities to terrestrial mammals as discussed under the No Action 
Alternative. 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbances 


1) Seismic 


Three seismic operations would occur in the Planning Area each winter. Impacts to terrestrial mammals would be 
similar in type to those discussed under the Seismic Option of the No Action Alternative but would be greater in 
extent and frequency. A greater number of individual animals would be exposed to human activities. Aircraft 
traffic would more often pass overhead of caribou and other terrestrial mammals during flights to or from seismic 
camps. The disturbance reactions of caribou and other terrestrial mammals are generally expected to be brief, 
lasting for a few minutes to less than | hour. Larger and more mobile mammals such as caribou are likely to be 
displaced from the general area of seismic work for several days. Some terrestrial mammals may avoid seismic 
camps while bears and foxes may be attracted to the camps by food odors. These animals also may habituate to 
human activities. The potential for disturbance of hibernating bears would be greater due to the increased level of 
seismic activity occurring in the Planning Area and the fact that more seismic activity would likely occur in the 
southern part of the Planning Area, which is better bear habitat. The potential for temporary disturbance of moose 
would also be greater if seismic activity is located in the southeastern part of the Planning Area. A greater number 
of lemmings and voles may be killed or disturbed by surface vehicles. Impacts to terrestrial mammals from 
seismic activities are not expected to be significant at the population level. 


2) Exploratory Drilling 


Under the first sale, 6 to 16 exploration wells and 2 to 24 delineation wells are projected to be drilled. Impacts to 
\errestrial mammals would be similar to those caused by seismic activity, though lesser in spatial terms and 
grester in temporal terms. Habitat impacts would be minimal, as exploratory drilling would occur during the 
winter on frozen tundra, packed snow roads, and ice roads. Potential causes of disturbance to terrestrial mammals 
from exploratory drilling include surface vehicular traffic, humans on foot, and fixed-wing aircraft traffic. In most 
cases, these activities are expected to cause short-term (few minutes to < | hour) displacements and/or 
disturbance of terrestrial mammals. Camps at drill sites may result in localized disturbance and/or displacement of 
terrestrial mammals for several weeks to months. Exploratory drilling operations and ice roads would traverse 
Teshekpuk Lake herd (TLH) and Western Arctic herd (WAH) caribou wintering areas. Any caribou in the 
immediate vicinity of the activity would be disturbed, possibly having a negative effect on their energy balance. 
Few wintering Western Arctic herd animals would be affected because the vast majority of the herd winters 
outside of the Planning Area. Because these animals are mobile and the operation is temporary, it is not expected 
that there would be any long lasting effects on caribou. Muskoxen and moose winter distribution is such that 
exploratory drilling activities would be unlikely to have any impacts on these species unless located in the eastern 
or southeastern portions of the Planning Area (Map 55). In that case, impacts would include short-term 
displacement or disturbance. Unlike caribou, muskoxen are not able to easily travel and dig through snow. In the 
winter, they search out sites with shallow snow, and greatly reduce movements and activity to conserve energy 
(USDOL, Fish and Wildlife Service, 1999). Muskoxen survive the winter by using stored body fat and reducing 


movement to compensate for low forage intake (Dau, 2001). Because of thr. *y, muskoxen may be more 
susceptible to disturbances during the winter. Repeated disturbances of the nals during winter could 
result in increased energetic costs that may affect mortality rates. Impacts | xeS, grizzly bears and 
wolverines would be similar to impacts from seismic activities as discusse 1¢ Seismic option of the No 
Action Alternative, but would be more frequent or longer in duration. There » ould be a higher potential for bears 


and foxes to be attracted or habituated as camps associated with drill sites would be in place for several months 


anf. 
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vs. a week or less. Small rodents (such as lemmings and voles) may be locally affected due to direct montality and 
minor loss of habitat from snow compaction or ice road construction. However. these losses are expected to be 
insignificant at the population level. 


3) Oil and Gas Development 


The entire Planning Area would be made available for leasimg under Alternative A (Map 15). Under this 
alternative, up to 5 oil fields could be discovered and &*vcloped on lands leased in the first sale (Table [V-04). 
Primary effects on terrestrial mammals would come from construction of facilities such as roads and pipelines: 
motor vehicle traffic within the oil field(s) and on connecting roads: foot traffic near facilities and camps; from 
aircraft traffic; from crude-oil and fuel spills contaminating tundra. stream, and coastal habitats; and from habitat 
alteration associated with gravel mining and construction. The greatest potential for significant impacts to caribou 
is through disruption of the movement of mosquito-harassed TI_H caribou from insect-relief habitat to foraging 
areas. 


a) Caribou 


Although much of the construction associated with oil and gas development would occur primarily during winter, 
development would bring year-round facilities and activities to caribou range. Caribou may be disturbed by 
traffic, humans on foot, and low-flying aircraft (Calef, DeBock, and Lortie, 1976; Horejsi, 1981; Shideler, 1986: 
Tyler, 1991). The response of caribou to potential disturbance is highly variable from no reaction to violent 
escape reactions depending on: their distance from human activity: speed of the approaching disturbance source: 
frequency of disturbance: sex, age, and physiological condition of the animals: size of the caribou group; and 
season, terrain, and weather. Caribou cow and calf groups appear to be the most sensitive to traffic, especially in 
early summer during and immediately after calving, while bulls appear to be least sensitive all year. 


Tolerance to aircraft, ground vehicle traffic, and other human activities has been reported in several studies of 
caribou and other hoofed-mammal populations in North America (Davis. Valkenburg, and Reynolds, 1980; 
Johnson and Todd, 1977). The variability and unpredictability of the arctic environment dictate that caribou have 
the ability to adapt their behavior (such as changing the time and route of migration) to some environmental 
changes. Some groups of caribou that winter in the vicinity of Prudhoe Bay and have been frequently exposed to 
disturbance apparently have become somewhat accustomed to human activities. Such habituation has been 
observed in the Prudhoe Bay area (Cronin et al., 1994). It appears that caribou can habituate to structures, noise 
and odors but habituate slowly or not at all to humans on foot or large moving objects such as vehicles (Murphy 
and Lawhead, 2000). Most of the caribou in the Planning Area are from the TLH and WAH herds, have had less 
exposure to human activities, and are less likely to be tolerant of disturbances than animals habituated to 
Prudhoe Bay. 


Some displacement of the Central Arctic herd (CAH) from a portion of the calving range near the Prudhoe Bay 
and Milne Point facilities is well documented (Cameron, Whitten, and Smith, 1981, 1983; Cameron et al., 1992). 
In the Kuparuk-Milne Point area, the relative distribution of calving has shifted away from development facilities 
(Lawhead et al., 1997; Wolf, 2000). Cameron et al. (2002) evaluated changes in distribution of calving CAH 
caribou associated with the Kuparuk-Milne Point area. Before construction of a road system to Milne Point, 
caribou were found in a single, more or less continuous concentration, roughly centered where the road was later 
built. After construction of the road. a bimodal distribution--with separate concentrations of animals east and west 
of the road--was clearly apparent, indicating that calving caribou are avoiding the infrastructure area. Ground 
observations of caribou within the Kuparuk area from 1978-1990 indicated that caribou increasingly avoided 
zones of intense activity, especially during the calving period (Smith et. al. 1994). Data analyzed by Cameron et. 
al. (2002) suggest that having roads too closely spaced would depress calving activity within the oil field 
complex. Other studies (Roby, 1978; Cameron et. al., 1981, 1983; Cameron et al., 1992; Pollard and Ballard, 
1993) and literature reviews (Cronin et al..1994, 1998) indicate some seasonal avoidance of habitats within 1.86 
to 2.48 mi (3 to 4 km) of existing Prudhoe Bay area facilities by cows and calves during calving and early 
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post-calving periods (May through June). An analysis of the distribution of radio-collared female CAH caribou 
from 1980-1993 suggests that caribou use of the oil field region at Prudhoe Bay has declined considerably from 
that observed in the 1970's (Cameron et al., 2002). Recent information on the body weight of CAH caribou 
calving in the oil fields compared to CAH caribou calving east of the Sagavanirktok River suggests that 
displacement-disturbance of cow caribou on the oil fields may be affecting caribou productivity (Cameron, 1994). 
Several data sets examined by Cameron et al. (2002) indicate reduced nutritional status and fecundity of female 
CAH caribou exposed to oil development west of the Sagavanirktok River compared to those in undeveloped 
areas to the eas! Gody-weight estimates, over-summer weight gain, the incidence of pregnancy in two successive 
years, and yerinatal calf survival all tended to be lower for female caribou west of the Sagavanirktok River. 


The TLH, WAH, and CAH core calving ranges lie outside of the Planning Area. Development would not result in 
the loss <1 any core calving habitat. Thus, on-site development is expected to have no effect on caribou 
movenents within the calving range, and no calving activity would be displaced unless access to calving grounds 
is disrupted. In some years, 5 to 10 percent of the WAH may winter on the North Slope. Depending upon the 
vocation of oil development infrastructure, movement of both WAH and TLH caribou from winter range to 
calving grounds could be disrupted by oil and gas development. The V:vel of effect would depend upon the level 
of development. An aboveground pipeline with no associated road would have little effect on movement 
between winter habitat and calving grounds. A road and associated tratfic would have a greater impact. 

Pregnant caribou may be delayed in reaching the calving grounds because of delays in crossing roads or 
attempts to detour around roads or oil fields. Calving in route to calving grounds may result in reduced calf 
survival. 


One issue arising from oil field development is the ability of caribou to move freely through the oil fields during 
insect seasons. Caribou under extreme insect harassment initially move rapidly to insect-relief habitat. For the 
TLH, this is often coastal areas from west of Barrow to Smith Bay (Map 49 and Map 50). After reaching these 
habitats, they often continue to move rapidly and may cover long distances. Caribou are generally insensitive to 
disturbance when under extreme insect harassment. When insect harassment abates, caribou drift inland to better 
foraging areas. At this time, they are more sensitive to disturbance, and infrastructure and activities in oil fields or 
roads between oil fields could delay or deflect movements of caribou from coastal insect-relief areas to foraging 
habitat further inland. Impaired movements between insect-relief habitat and inland foraging areas could depress 
energy balance (Smith, 1996) and rates of weight gain. The probability of producing a calf is directly related to 
body weight and/or fat content of females during the previous autumn (Cameron et al., 2000). Since reproductive 
success of caribou is highly correlated with nutritional status (Cameron et al., 2002), there could be reproductive 
consequences from extensive disruption of caribou during the insect season. 


Cameron et al. (1995) noted that reports of insect-harassed caribou aggregations along the Beaufort Sea Coast and 
completely traversing the Prudhoe Bay complex as reported in the 1970's had become rare. An analysis of the 
distribution of radio-collared female CAH caribou from 1980-1993 suggests that caribou use of the oil field 
region at Prudhoe Bay has declined considerably from that observed in the 1970's (Cameron et al., 2002). 
However, the Prudhoe Bay field was not designed to facilitate caribou movement. It is complex and has many 
older pipelines that are less than |.5 m above ground. Movement of insect-harassed caribou through the Kuparuk 
Oil Field has been examined in several studies (Johnson and Lawhead 1989; Lawhead, Johnson, and Byrne, 1994; 
Smith, Cameron, and Reed, 1994). In the Kuparuk Field where all pipelines are elevated a minimum of 1.5 m 
above ground, mosquito-harassed caribou were able to pass through the field on their way to and from 
insect-relief habitat, although they typically detoured around drill pads and were often delayed up to several hours 
at road crossings. Smith, Cameron, and Reed (1994) monitored caribou movement in relation to roads and 
increasing development in the Kuparuk Area from 1978-1990. They found that groups of mosquito-harassed 
caribou were deterred from crossing roads with higher levels of vehicular traffic. Over the 12 years of the study, a 
change in access to the oil field area by insect-harassed caribou occurred. During the early years of construction, 
large insect-harassed groups of caribou approached the road from the middle section. By the end of the study, 
most large groups were observed at the extremes of the road transect. indicating that caribou might be avoiding 
the core areas of industrial activity. Designing oil fields to facilitate movement of caribou reduces but does not 
eliminate impacts. 
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Development in the TLH insect-relief habstat 1s a likely development scenano given the hugh potential for oil and 
gas in the area. In this case. production pads, pipelines. within-field roads. and other facilities (housing. airfield. 
processing plant) could be located within important TLH insect-relief habitat from Smith Bay to the west side of 
Dease Inlet (Map 50) and in coastal areas west of Barrow (Map 49). Movements of th: TLH caribou from coastal 
insect-relief areas to foraging areas farther inland during the insect season (late June to carly August) would be 
adversely affected by pipelines and roads with vehicle traffic located between the Ikpikpuk River and Dease Inlet. 
There may be increased energetic costs to caribou and possible decreased weigh gain. Summer is the season 
when female caribou need sufficient forage to meet the demands of lactation and gain sufficient weight to enable 
conception in the fall (Cameron et.al. 1993). Reproductive pauses may occur if necessary weight gain is not 
achieved during summer (Cameron 1994). There could be reproductive consequences to the TLH if extensive 
disruption of caribou occurs during the insect season. Extensive development in this area could result in the loss 
of some insect-relief habitat for TLH caribou. There may be a simular distruption of some WAH caribou if an oil 
field or fields were developed in the southern part of the Planning Area. In most years. this would affect only a 
portion of the herd since the majority of the herd uses insect-relief habitat that 1s south and west of the Planning 
Area. About 10 percent of the herd could use the Planning Area during the insect season and thus be exposed to 


When mosquitoes decline and oestrid fly harassment increases in mid-July. the lorge aggregations of caribou 
generally disperse into smaller groups of animals seeking relief habitats. Tc insect-rehef habitats include a 
variety of unvegetated and elevated sites. Coastal areas apparently provide {yj eehef from fly harassment 
(Ballard, Cronin, and Whitlaw, 2000). Gravel pads and roads are sometimes vised as fly-relief habitat by caribou 
UJohnson and Lawhead, 1989, Pollard et al.. 1996b). Ocestrid flies are less common in shade than in sunlit areas 
(Pollard et al.. 1996a) and caribou sometimes use the shade of elevated pipelines and buildings to escape from 
flies (Murphy and Lawhead 2000). Caribou are still more aggregated at this time than during the fall and winter. 
and may move long distances when insect harassment occurs. At this time, caribou movements may be negatively 
affected by oil field facilities and roads thai temporarily delay movement of animals back to foraging habitats. 


Curatolo and Murphy (1986) evaluated the ability of caribou to ccuss roads and pipelines. They concluded that 
crossing success was reduced where pipelines were adjacent to heavily traveled roads ( > 15 vehicles/hour). 
Isolated pipelines or roads had lesser effects on crossing success. Groups did eventually cross the roads and move 
through the oil field, however the energetic costs associated with such delays are unknown. For caribou in the 
Prudhoe Bay and Kuparuk oil fields and pipeline-road corridors, the greatest human-caused influence on behavior 
and movement is vehicle traffic (particularly high traffic levels, such as 40 to 60 vehicles/hour, or traffic levels of 
> 15 vehicles/hour) within the pipeline-road corridors (Murphy and Curatolo, 1984; Lawhead and Flint, 1993). 
Caribou are hesitant to cross the Dalton Highway and other roads on the oil fields because of the traffic (Leonard 
Lampe. as cited in USDOI, BLM, 1997a). A decline in the frequency at which caribou cross pipeline corridors is 
attributed to high traffic leveis on the adjacent road (Curatolo, 1984). Caribou generally hesitate before crossing 
under an elevated pipeline and may be delayed in crossing a pipeline and road for several minutes or hours during 
periods of heavy road traffic: however, successful crossings do occur. Caribou have returned to areas of previous 
disturbance after construct was complete in other development areas (Hill, 1984; Northcott, 1984 as cited in 
USDOL, BLM and MMS, 1998). 


A pipeline from the oil field(s) in the northern part of the Planning Area would connect to the TAPS through 
facilities at the Kuparuk fields (Map 108). The pipeline would be constructed during winter using ice roads and 
no permanent road would be built. During construction, air traffic would include several flights per day, which 
could temporarily disturb some caribou within about |.2 mi (2 km) of the pipeline. Disturbance effects on caribou 
are expected to be short term. interference with their movements would be temporary (a few minutes to less than a 
few days). and they eventually would cross the pipeline area. Also, disturbance reactions would diminish after 
construction is complete. The mere physical presence of a pipeline would probably have minimal effect on the 
behavior, movement, or distribution of caribou, except perhaps when heavy snowfall may prevent some animals 
from crossing under or over the pipeline. During the winter, caribou movements can be blocked or interrupted 
along the elevated (5 ft) pipelines, when snow drifts under the pipeline (Issac Nukapigak, as cited in USDOL, 
BLM, 1997a). However. such an effect is expected to be temporary and local, with the caribou moving across the 
corndors at locations where the snow is shallower or has melted during the spring. Construction of additional 
pipelines through Northeast NPR-A to the Kuparuk area would add to the cumulative effect of development on 
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TLH and CAH caribou. Construction of a pump station in NPR-A would result in the loss of up to 40 acres of 
tundra habitat and temporary displacement or disturbance of caribou during construction. 


Development of an oil field or fields could result in impacts to wintering TLH (Map 54) and WAH caribou. 
Depending upon the locatson of the development. some TLH migration movements may be temporarily disrupted 
or diverted by air and surface traffic along pipelines and roads within the oil field. Wintering animals may be 
temporarily disturbed or avoid the development area. Repeated disturbance of the same animals during the winter 
could have negative impacts on individual animals’ energy balance. Most of the WAH animals winter south of the 
Brooks Range (Map 47) and would not be affected. Impacts to wintering groups of TLH and WAH animals 
would not be significant on a population level. 


Development of oil fields would require large amounts of gravel (up to 5 million cubic yards). Gravel is a scarce 
resource in NPR-A and if local sources of gravel are not available. alternative strategies may be used. includiag: 
barging construction materials to coastal staging areas for later transit over ice roads: processing bedrock for 
construction materials, using year-round ice pads: or reusing gravel from previous Husky drill sites. Gravel 
extraction (outside of the Planning Arca). hauling of the gravel on ice roads (into the Planning Area), and 
deposition of gravel in the lease areas would result in local disturbance-displacement of small numbers of 
individual animals but would not affect the overall distribution and abundance of caribou. The loss of relatively 
small areas of tundra habitat to gravel pads. roads. and other alterations generally has not had significant effects 
on the CAH caribou and would likely have minimal impact on the TLH and WAH. 


If a system to transport North Slope natural gas to southern markets were developed. a natural gas pipeline would 
be constructed from oil fields in the Planning Area to Prudhoe Bay. The pipeline would be buried and thus would 
not affect caribou movements. Wintering caribou could be temporarily disturbed or displaced during construction. 
A relatively small amount of habitat both within (45 to 90 acres) and outside (305 to 610 acres) of the Planning 
Area would be disturbed by trenching. 


b) Moose 


Moose occur in low densities in the Planning Area during the summer and are concentrated in mayor drainages at 
the southern edge of the Planning Area in the winter (Map 55}. Unless an oil field were to be developed in the 
southeastern portion of the Planning Area, such as the headwaters of the Ikpikpuk or near the Colville River. 
development would be unlikely to impact moose. A number of studies show that the TAPS has no significant 
effect on moose movements and habitat use near the pipeline (Sopuck and Vernam, 1984, 1986, Eide. Miller, and 
Chihuly. 1986). In one study, 94 percent of the moose successfully crossed the pipeline corridor, and moose 
distribution was independent of distance from the pipeline (Sopuck and Vernam. 1986). However. moose 
preferred to cross pipelines elevated above 5 ft (Sopuck and Vernam. 1984). Under Alternative A. a crude oil 
pipeline (elevated 5 ft) connecting with the TAPS is not expected to affect moose habitat use and movements 
regardless of the location of the field(s). Depending upon the location, construction of a pump station would result 
in the loss of up to 40 acres of moose habitat. Given the amount of habitat available in NPR-A. the impacts would 
be negligible. Moose could be temporarily disturbed or displaced during construction if the pump station were 
located in winter moose range. 


If gravel is mined from riverbeds in the Planning Area. there is a potential for temporary displacement and 
disturbance of moose. From 20 to 50 acres of moose habitat could be destroyed or degraded by borrow pit 
operations. Construction of a natural gas pipeline would have minimal impact on moose. The pipeline would be 
constructed during the winter, north of winter moose habitat in the Planning Area. Outside of the Planning Area. 
moose in the Colville River may be temporarily displaced or disturbed during pipeline construction. Minimal 
habitat disturbance would occur at river crossings. 


c) Muskoxen 
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Potential effects of oil and gas development activities include dispiacement and disturbance of individual animals. 
direct habitat loss from gravel mining in river floodplains and a) o1! field facilities. and indirect habitat loss 

reduced access caused by physical or behavioral barners created by roads. pipelines. and other facilities 
(Clough et al., 1987, as cited by Winters and Shideler, 1990. Garner and Reynolds, 1986). Muskoxen may be 
more exposed to oil exploration and development than caribou, because they tend to remain year round in the 
same habitat area (Jingfors, 1982): conversely, muskoxen may be more likely to habituate because of this 
year-round exposure. Muskoxen have been exposed to the TAPS and the Dalton Highway with the expansion of 
their range west from the ANWR and the Kavik River. Muskoxen are still uncommon in the Planning Area. Initial 
oil and gas development activities are unlikely to impact muskoxen. However, as populations continue to expend 
west into the Planning Area, they may move into areas of development. Immigration into specific areas could be 
slowed by development. Construction of oil and gas pipelines to Prudhoe Bay may result in temporary 
disturbance of mixed-sex groups of muskoxen in the Colville and Fish river areas. Repeated disturbance of the 
same group during the winter could negatively affect energy balance of individual animals and potentially 
contribute to winter mortality. 


d) Grizzly Bears 


Major sources of noise include construction of roads. installation of crude oil or gas pipelines, pump stations. 
gravel mining. and drilling operations. These activities may disturb grizzly bears within a few miles of the noise 
sources. Industrial activities and human presence also pose potentially serious disturbances to denning bears. In 
one study, seismic activities within 1.15 mi (1.8 km) of a grizzly bear den caused changes in heart rate and 
movement of the female bear and cubs (Reynolds, Reynolds, and Follmann, 1986). The investigators suggest that 
seismic testing activities within about 600 fi of the den may cause abandonment of the den. A similar effect could 
occur from construction activities within 600 ft of dens. In a study of maternal denning of polar bears and their 
cubs (a comparable species), disturbances from capture, marking. and radio tracking did not affect litter sizes or 
the stature of cubs produced. This tolerance by bears and the fact that maternal investment in the denning effort 
increases through the winter indicate that spatial and temporal restrictions on development activities could prevent 
abandonment of the dens (Amstrup, 1993). 


Human scent and other noises also may disturt the bears. When grizzly bears first encounter humans on foot. 
their initial response is to flee: responses to ground-based human activities are stronger than responses to aircraft. 
especially when encounters occur in open areas such as the Arctic Slope (McLellan and Shackleton, 1989). oth 
the increase in human presence and resulting encounters with grizzly bears associated with recreation and tourism 
are temporary in nature. However, the establishment of permanent settlements (oil fields, mines, etc.) usuaily 
leads to human-bear encounters on a regular basis--and to conflict, particularly if bears learn to associate humans 
with food (Schallenberger, 1980; Harding and Nagy, 1980; Miller and Chihuly, 1987; McLellan, 1990). Grizzly 
bears initially avoid human settlements because of the noise and disturbance (Harding and Nagy. 1980). but if the 
area includes an important food source (such as a fish stream), some bears are likely to habituate to the noise and 
human presence, leading to an increase in encounters. People often don't believe the risk of bear attacks, and these 
encounters too often lead to the loss or bears (Archibald, Ellis, and Hamilton, 1987). Individual bears. especially 
females with cubs, vary in the degree of habituation-tolerance to human presence. and some will continue to 
avoid areas when humans are present (Olson and Gilbert. 1994). Although studies show that cub survival is 
higher in bears using anthropogenic food sources in the oil field region (Prudhoe and Kuparuk), this effect ts 
countered by the fact that these bears have a lower than norma! survival rate after becoming subadults (Shideler 
and Hechtel, 2000). 


The attraction of grizzly bears to garbage and/or food odors at oi! and gas-related facilities has led to encounters 
in which the need to protect workers results in the loss of bears (Schallenberger, 1980). Once bears become 
conditioned to the availability of human sources of food, measures to reduce this avails ality by improved 
garbage handling are not always effective (McCarthy and Seavoy. 1994). The bears will make an extra effort to 
get to the food sources that they are conditioned to having. 
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Oil exploration and development under Alternative A are expected to attract some grizzly bears to oil field 
facilities and may result in the loss of some bears due to interactions with humans. The level of impacts to bears 
would be dependant upon the location of the oil fields. Bears are much less common in the coastal plas than in 
the foothills and mountains of the southern part of the Planning Area. Oil development in the area with the highest 
potential for oil reserves (the north) would initially have fewer impacts on bears than development in the middle 
to southern portion of the Planning Area. However. if bears are attracted to development. impacts may increase 
over time. Shideler and Hechtel (2000) estimated bear densities in the oil field region (Prudhoe and Kuparuk ) to 
be 4 bears/1.000 km? more than twice the highest density estimate for the coastal plain. This higher density could 
not be attributed to anthropogenic food sources and the authors speculated that the oil field region was higher 
quality habitat than other parts of the coastal plain. 


Gravel mining in riparian corridors along major rivers could result in disturbance and loss of 20 to SO acres (per 
material site) of bear habitat. Shideler and Hechtel (2000) found that bears often used mparian habitats on the 
North Slope. An average of 51 percent of the observations of radio-collared bears were in riparian corndors along 
major rivers and streams. 


Construction of a natural gas pipeline would have minor impacts on bears. The pipeline would be constructed 
during the winter, when bears are generally hibernating. If construction were to occur within 600 ft of an occupied 
bear den. hibernating bears could be disturbed by noise and could abandon the den. Minimal habitat disturbance 
would occur at river crossings. 


e) Wolves 


Potential effects on wolves include short-term disturbance from air and surface traffic and human presence. and 
increased hunting and trapping pressure through improved access or increased human presence that may be 
associated with oi] development. If caribou abundance were negatively affected by oil and gas development. wolf 
abundance could in turn be adversely affected. Wolves are generally not abundant in the Planning Area and the 
highest populations are located in the southern and eastern portions of the area. Oil and gas development in the 
high potential area would have minimal impact on wolves. 


f) Wolverines 


Potential effects on wolverines from oil and gas development could include disturbance from air and surface 
vehicle traffic, increased human presence, and habitat alteration. Because wolverines are considered a shy and 
secretive species, they may be sensitive to oil exploration and development activities and abandon habitat areas 
near oil development. Winter seismic activities in the Pik Dunes area south of Teshekpuk Lake caused the 
displacement of a wolverine from its den (Harry Brower, Jr., as cited in USDOI, BLM, 1997c). If caribou 
abundance were adversely affected by oi! development, wolverines could be affected in return. Decline in 
distribution and abundance of wolverines in Canada was attributed to increased harvest and decline in caribou 
populations (Van Zyll de Jong, 1975). Alteration of riparian habitats through gravel excavation or gas pipeline 
construction could adversely affect wolverines, especially during the winter, when theses habitats provide cover 
and important hunting areas. Some wolverines may be displaced near (within a few miles) oil field facilities under 
Alternative A. 


g) Foxes 


Oil and gas development activities can affect the arctic fox by increasing the availability of food and shelter. Oil 
field facilities provide additional food sources for foxes at dumpster sites near the galley and dining halls and at 
dump sites (Eberhardt et al.. 1982; Rodrigues, Pollard, and Skoog, 1994). Crawispaces under housing, culverts. 
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and pipes provide foxes with shelter for resting and, im some cases. artificial dens (Bherhardi ct al. 1982. Burgess 
and Banyas. 1993). Lacalized oil development activities do not appear to have any dramatic. dcletenouws effect on 
arctic fox populations (Eberhardt ct al. 1982). A study of den sites and fox productivity near Prudhoe Bay 
indicates that adult fax, densities and pup production are higher i the on! fields than mm surrounding undeveloped 
areas (Burgess et al. 1993). An increase in the fox population associated with oil development may adversely 
affect some fox-prey species (such as ground-nesting birds) mm the development areca and over a region larger than 
the oil field itself {Burgess et al. 1993). If development occurs in the arctic foothills or mountains similar impacts 
to red foxes could occur. 


h) Other Mammals 


Small rodents and thew predators would be affected locally (direct mortality and loss of habnat of individuals or 
small groups of lemmings and voles) along pipelines. gravel pads. and other facilities. Arctic ground squerrels 
sometimes den in gravel fill im the oil fields (Shideler and Hechtel, 2000). The availability of sustable burrowing 
habitat may increase local densities of ground squirrels. These effects are expected to be imsgnificant to 
populations on the Arctic Slope of Alaska. 


(b) Effects of Spills 


Under Alternative A. an estimated | 0 small crude-oil spills (averaging 3 bbl in size) and 323 small. refined-cul 
spills (averaging 29 gal) are assumed to occur over the production life of the Planning Area (Table ['V-20). A 
maximum, of | large spill (S00 or 900 bbl) is projected (Table ['V-19). The likelihood of a large spill is low. 
Typical refined products that are spilled on the Alaska North Slope include aviation fuel. diese! fuel, engine lube 
oil, fuel oil, gasoline, grease. hydraulic oil, transformer oil, and transmission oil. The extent of environmental 
impacts would depend upon the type and amount of materials spilled. the location of the spill, and effectiveness of 
the response. The following effects would more likely result from a large spill. Many small spills would be 
contained on the gravel pad and would have no impact on terrestrial mammals or thew habitat. 


Caribou and other terrestrial mammals could become oiled or ingest contaminated vegetation Adult caribou. 
moose, and muskoxen that become oiled are not likely to suffer from a loss of thermal insulation during the 
summer, although toxic hydrocarbons could be absorbed through the skin or mhaled. However. the onling of 
young calves could significantly reduce thermal insulation, leading to thew death (USDOL, BLM, 1998) Onled 
caribou, moose, and muskoxen hair would be shed during the summer before the winter fur 1s grown. If caribou 
were oiled in the winter after shedding thei summer coats, orling would not be expected to affect thermal 
insulation, because the outer guard hairs of caribou are hollow No documented caribou deaths have been 
attributed to the numerous spills associated with TAPS. Toxicity studies of crude-oil ingestion in cattle (Rowe. 
Dollahite, and Camp, 1973) undicate that anorexia (significant weight loss) and aspiration pneumonia leading to 
death are possible adverse effects. Exposure of livestack (horses and cattle) utilizing grazing lands that support ov! 
extraction have resulted im mortality and mortidity (Edwards 1985) Exposure may involve heavy metals, salt 
water, caustic chemicals, crude oil and condensates. In cattle, this exposure may result in a wide vanety of 
symptoms including effects on the central nervous system. cardio-pulminory abnormalities. gastrountestinal 
disorders, inhalation pneurmoma. and sudden death (Edwards 1985) Caribou. moose. and muskoxen that become 
otled by contact with a spill mm contaminated lakes, ponds. nvers. or coastal waters could dre from tonic 


Spill response would result on disturbance impacts to terrestnal mammals The extent of the disturbance would 
depend upon a vanety of factors including spill size and location, response actions. and season of year Terrestrial 
mammals present in the vicemity of the spill would be temporanly disturbed by aircraft or overland 

vehicles. Disturbance response may last from a few minutes to a few hours. Larger and more motule terrestnal 
mammals would be temporarily displaced by human activity around the clean up site Displacement may laut for a 
few days to a few weeks. Cow caribou with calves may be displaced by up to 2.5 miles (4 km). Small mammals 
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such as lemmungs and voles may be killed during clean up activities. These disturbance mmpacts are not expe. sed 
to have population level effects on any terrestnal mammals. 


If a release from a pupelene. or a spill large enough to escape from a gravel facility pad were to accur, some tundra 
vegetation would become contammmnated Cartbou, moose. and muskoxen probably would not ingest onled 
vegetation, because they tend to be selective grazers and are parucular about the plants they consume ( Kuropat 
and Bryant, 1980). For most spills. control and cleanup operations (ground traffic. air traffic. and personnel) at the 
ammals grazing on the osled vegetation. In most cases. onshore onl spills are not expected to affect cambou. 
moose, and muskoxen through ingestion of oiled vegetation For large spills that are not rmmediately or 
successfully cleaned up. the potential for contamination would persist for a longer time and there would be a 
greater hhelshood of anumals being exposed to the onl Cleanup success may vary depending upon the 
environment. Over teme. amy remamung onl would gradually degrade Although onling of anmmals would likely not 
remain a threat after cleanup efforts. some toxic products could remam for some terme Depending upon the spill 
environment, part of the oi! could persist for 5 years (USDOL, BLM, 1998). 


Onl spills on wet tundra bill the moss layers and aboveground parts of vascular plants and sometimes kill all 
macroflora at the site (McKendnck and Michell, 1978). Damage to otl-sensitive mosses may persist for several 
years, if the site 1s not rehabilitated (McKendrick and Michell, 1978). The length of tome a spill persists is 
dependant upon son] morsture. and concentration of the product spilled) McKendnck (2000) reported that 
complete vegetation recovery accurred within 20 years on a wet sedge meadow without amy cleanup. A dry 
habitat exposed to the same application supported less than 5 percent vegetative cover after 24 years. For the most 
part, onshore oil spills wowld be very local ( < | acre) in their effects and would not be expected to significantly 
comtaminate or alter carybou. moose, and muskoxen habitat. However. some local contamination of tundra 
vegetation 1s expected to occur near production wells and processing facilities. Spills that occur within or near 
streams and lakes may affect foragung habitat along these waterbodies. 


Grizzly bears depend on coastal streams. beaches, mudflats. and nver mouths during the summer and fall for 
catching fish and finding carnon. If an ot! spill were to contanmnate beaches and tidal flats along the Beaufort Sea 
coast, some gnzzly bears would be likely to mgest contammated food. such as oiled birds. seals. or other carnon 
(USDOL, BLM, 1998). Such ingestion could result in the lows of a few bears. An oiling experiment on captive 
polar bears indicated that +f a bear's fur becomes otled and the bear ingests a considerable amount of on! while 
grooming. kidney failure and other complications could lead to the bear's death (Oritsland et al. 1981). Brown 
bears on the Shelikof Strast coast of Katmai National Park (an area contacted by the Exvon Valde: oil spill) were 
observed with ot! on thea fur and were consuming oiled carcasses (Lewrs and Sellers, 1991). A study of the 
exposure of Katmai National Park (Katmai Bay area) brown bears to the Exxon Valde: ovl spill through analysis 
of fecal samples indicated that some hears had consumed onl or were exposed to orl, one young bear that died had 
high concentrations of aromatic hydracarboms on its bile and might have died from onl ingestion (Lewis and 
Sellers. 1991) Anecdotal accounts of polar bears deliberately ingesting hydraulic and motor onl, and foreign 
objects from human garbage sites suggest that both hear species are vulnerable to ingesting on! directly. expecially 
from onled carnon and other contaminated food sources (Deracher and Surling. 1991) Shun damage and 
temporary lows of haw can result from osling of bears, with adverse effects on thermal msulatron (Deracher and 
Stirling. 1991). Spills estimated to occur wader Alternative A could result in the loss of small numbers of grizzly 
hears through ingestion of contamunated prey of carnon. 


Small mammals and furbearers may be affected by spills due to orling oF mgestion of Contaminated forage or prey 
ttems Theve impacts would be localized arownd the spill area and would not have population bevel mmpacts 


If seawater were used for enhancement of «4] production, a saltwater spill could aocur within the NPR-A 
According to McKendnick (2000), brine «pills kill plants on contact and increase soil salinity to the point that 
many species cannot survive Unlike oil, salts are not biodegradable, and natural recovery accurs only after salts 
have leached from the soul A spill would have adverse effects on salt-imtolerant vegetation near the seaw ater 
pepeline. but the amount of tundry habitat affected would he wall, no more than a few acres. Thus. potential 
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saltwater spills are not likely to affect forage availability for caribou, muskoxen, moose, or other terrestrial 
mammals in the Planning Area. In cattle. ingestion of saltwater at >10,000 ppm salt can cause sodium-ion 
toxicity and at lower levels may affect rumen activity (Edwards 1985). In the case of a saltwater spill on tundra 
habitat the water would likely be adsorbed into the vegetative mat or in wet habitats. diluted with fresh 

short term. Over the long term. mortality of vegetation in the area affected by the spill would make the area 
undesirable for grazing by terrestrial mammals until the vegetation recovers. 


In the event of a natural gas-well blowout or pipeline rupture, there would be a short-term release of gas ( < | 
day) which could extend downwind for about | km and would quickly dissipate once the blowout or leak was 
stopped. Terrestrial mammals in the immediate vicinity of the blowout could be killed. Natural gas and 
condensates that did not burn in the blowout would be hazardous to any terrestrial mammal exposed to high 
concentrations. Given the small area that would be exposed to the plume and the rapid dissipation of the gas, it is 
not likely that amy animals other than individuals present in the immediate vicinity at the time of the blowout 
would be affected. The likelihood of caribou, moose, muskoxen, wolves, or grizzly bears being exposed to toxic 
amounts of gas and condensates ts very low and--should it occur--would probably only affect a few individuals. 


Smaller, less mobile species with small home ranges. such as squirrels. voles, and lemmings may be affected in 
larger numbers. However, there would be no population level impacts on these species. 


(c) Summary 


Among the terrestrial mammal populations that could he affected by management actions under Alternative A are 
the TLH,. WAH. and CAH caribou. Caribou could be temporarily exposed to helicopter traffic and other human 
but such exposure is not expected to have any effects at the population level. The T!.H caribou movements within 
insect-rehef areas may be disrupted by oil development activities with unknown lev ‘Is of effects on the 
productivity of the herd. The WAH caribou may be exposed to oil development facilities in localized areas. 
Moose, muskoxen, grizzly bears, wolves, wolverines, foxes. and small mammals may be locally affected by 
activities associated with oil and gas exploration and development. 


(3) Effectiveness of Stipulations 


Stipulations A-1 and A-2, and ROP’s A-3, A-4, A-6, and A-7: These measures regarding HAZMAT, spills. and 
proper handling of petroleum and chemical products and waste would be beneficial to all terrestrial wildlife 
species by reducing the potential of direct mortality due to oiling. ingestion of toxic materials, or contamination of 
habitat, prey species. and forage species. 


Stipulation C-1 and ROP C-1: These measures would put restrictions on the types of heavy equipment used and 
the seasons of allowable use and would be beneficial to terrestrial mammals by reducing the amount of habitat 
disturbed during exploration. Use of low-pressure vehicles may also reduce the mortality of small mammals. 


Stipulation D-1: This stipulation would prohibit exploratory drilling in lakes. streams. lakebeds. and active 
floodplains unless impacts to wildlife are minimal, and would reduce the potential for damage to the riparian 
habitats that are so important to many species of terrestrial mammals. including moose. bear and wolverine. 
Disturbance impacts to wolverines and moose would also be reduced. 
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ROP E-1: This ROP wouid require that all pipelines be designed, constructed and operated under approved 
Quality Assurance/Quality Control Plans. Quality assurance/quality control would reduce the potential for 
pipeline spills or blowouts due to manufacturing, maintenance or operation failures. This would reduce the 
potential for direct mortality of terrestrial mammals due to toxic exposure and the contamination of prey and 
forage. Less habitat would be damaged, resulting in positive benefits to terrestrial mammals. There would be 
fewer spills, resulting in less cleanup activity along pipelines and fewer disturbance impacts to wildlife. Less 
human activity along pipelines would result in fewer crossing delays for caribou. Positive results associated with 
this ROP would not be significant under the alternatives but would contribute to mitigating impacts in the 
cumulative case. 


ROP E-2: This ROP would require the lessee to minimize the development footprint and would be beneficial to 
terrestrial wildlife in that it would reduce the amount of habitat lost and decrease disruption of caribou 
movements. Conversely, it would also reduce the amount of gravel habitats created that can be used to advantage 
by ground squirrels. Although caribou may also use gravel pads for insect-relief habitat, the negative effects of 
development outweigh any positive impacts. Overall, the impact of this ROP would be beneficial to most 
terrestrial wildlife. 


ROP E-4 and ROP E-S: These ROP’s regarding location and design of permanent oil and gas infrastructure would 
reduce impacts to caribou from oil development activities. ROP E-5 would require that pipelines and roads be 
designed to facilitate caribou passage. ROP E-4 would require that permanent oil and gas infrastructure be 
designed, located, constructed and operated to minimize adverse effects on caribou movements. If fully 
implemented, these ROP’s would reduce (but not eliminate) impacts of oil development on caribou movements. 
Since caribou are sensitive to humans on foot and moving vehicles, there would be some negative effects on their 
ability to freely move through the area regardless of how well the field was designed. 


ROP E-6: This ROP would require a 500-ft setback of permanent facilities from shallow lakes, streams, lakebeds, 
estuaries and other active floodplain and would generally be beneficial to terrestrial mammal species that are 
dependant upon riparian habitats--such as wolverines, moose and grizzly bears--by reducing the potential for 
habitat loss and disturbance impacts. 


ROP E-8: This ROP would require that coastal facilities be designed, sited and constructed to prevent significant 
changes to oceanographic circulation patterns and water-quality characteristics and to maintain free passage of 
marine and anadromous fish. It would benefit bears by protecting prey species. The benefit in this case would be 
minor, as bear densities are very low on the coastal plain. 


ROP F-1: This ROP states “All aircraft use shall be conducted in a manner that will minimize impacts to wildlife 
and birds.” Assuming that aircraft operators were cognizant of the potential effects of aircraft on wildlife and took 
the appropriate actions to minimize those effects, disturbance impacts to terrestrial mammals could be reduced 
substantially. 


ROP I-1: This ROP would require that lessees provide a wildiife orientation program for all employees. 
Education of employees should reduce the potential for harassment and direct mortality of wildlife. 


ROP J-1, ROP A-1, and ROP A-2: These ROP’s would reduce impacts on bears and foxes. ROP J-1 would require 
lessees to prepare and implement bear-interaction plans to minimize conflicts between bears and humans. ROP 
A-1| and A-2 regarding proper handling of garbage and waste would reduce the potential for bears and foxes to be 
attracted to both permanent and temporary facilities. These ROP’s would benefit bears by reducing both the 
number of bears killed in defense of life and property (DLP) and the number of bears becoming ha‘tuated to 
anthropogenic food sources. Measures designed to avoid attracting bears to work sites should also reduce the 
attraction of arctic foxes. 
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(4) Conclusion—First Sale 


Non-oil and gas activities are expected to increase somewhat compared to the No Action Alternative, but the 
increase is not expected to significantly affect terrestrial mammal populations. The effects of oil and gas activities 
are expected to be greater under Alternative A than under any other alternative. Projected levels of development 
would result in increased disturbance of caribou and other terrestrial mammals. Increased habitat alteration would 
include the development of up to 5 oil fields, an elevated pipeline to Kuparuk, and a buried gas pipeline to 
Prudhoe Bay. Some TLH caribou are expected to be disturbed and their movements delayed along the pipeline 
during periods of air traffic and construction. Near the oil fields, surface, air, and foot traffic is expected to 
increase significantly and to displace some terrestrial mammals. If a field were to be developed in critical TLH 
insect-zelief areas, movements of caribou from coastal insect-relief areas to foraging areas would be adversely 
affected by pipeline corridors. This could increase energy costs to caribou. Extensive development in this area 
could result in the loss of some insect-relief habitat for TLH caribou. Crude-oil and fuel spills are expected to 
result in the loss of small numbers of terrestrial mammals. 


(5) Multiple Sales 


If several lease sales occur under Alternative A, considerably more exploration activity is expected to occur in the 
habitat of the TLH and WAH caribou, with twice as many exploration wells being drilled. Twice as many oil 
fields would be developed and the number of staging areas and pipeline miles would increase. An oil field or 
fields could be developed in the southern portion of the Planning Area within the summer range for WAH (Map 
47). 


For many years,the WAH has exhibited a consistent pattern of movement during the summer (ADF&G comments 
on Draft [AP/EIS). After calving in the Utukok Uplands, the herd moves west into the Lisburn Hills (west of the 
Planning Area). During the height of the insect season (early July), 80 to 90 percent of the herd form into large 
aggregations in the western DeLong Mountains and western North Slope (south of the Planning Area). During 
late July through early August, they move rapidly back east toward Howard and Anaktuvuk Pass (south of the 
Planning Area) and then disperse north and west onto the North Slope and the Planning Area during late August 
and early September. Since most of the WAH animals are outside of the Planning Area during most of the insect 
season, there would be minimal impacts on movement of insect-harassed WAH animals. Within the Planning 
Area, insect-harassed groups of WAH caribou may have to detour around oil fields. Impacts would be limited to 


short-term disruption or displacement. 


An elevated pipeline would likely be constructed from the oil field east to Pump Station 2 of TAPS. This would 
cross the north-south route used by the CAH to migrate between their winter habitat in the Brooks Range and 
calving grounds along the Arctic Ocean (Map 47). Short-term impacts during construction would be the same as 
those discussed above for construction of a new pipeline to the Kuparuk Area. Over the long term, the new 
pipeline could temporarily delay north-south caribou movement. No road would be associated with the new 
pipeline and the mere physical presence of the pipeline would probably have minimal effect on the behavior, 
movement, or distribution of caribou, except perhaps during periods of heavy snowfall or intensive human 
activity (e.g., during major pipeline repairs or spill cleanup). 


Human activities associated with transportation routes can affect the behavior and distribution of caribou. 
Frequent disturbance can have adverse effects on caribou energy levels. In the cumulative case, an additional 
manmade feature would be introduced into the range of the CAH--a caribou population that has already been 
affected by development at Prudhoe Bay and Kuparuk--in the form of a second gas pipeline from the southern 
part of the Planning Area to Prudhoe Bay. 
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The increase in the number or miles of roads and pipelines that would accompany development under multiple 
sales is expected to further impede movements of TLH caribou from insect-relief areas along the coast to inland 
foraging areas. This effect is expected to persist over the productive life of the oil fields and may reduce 
productivity of the TLH. 


Impacts to moose, wolverines, wolves, and bears would be similar to those discussed under the single sale 
scenano. However, if the oil field facilities were to be located in the southern part of the Planning Area, a greater 
number of animals could be exposed to oil exploration and development, as densities of these species are greater 
in the foothills and mountains than on the coastal plain. Moose could be temporarily disturbed during construction 
of a southern pipeline and second gas pipeline. 


Spills under the multiple sale scenario are expected to have about the same type and level of effects on terrestrial 
mammals and their habitats as under the single sale scenario but with a higher likelihood of impacts to WAH and 
CAH caribou, grizzly bear, moose, wolverine, and wolf. Impacts to these populations and species are expected to 
be higher because more exploration and development would occur in the southern part of the Planning Area, and 
a southern pipeline would be constructed. 


(6) Conclusion—Multiple Sales 


Multiple sales under Alternative A are expected to increase disruption of TLH caribou movements within 
insect-relief areas along the coast and cause some disruption of CAH and WAH caribou. Impacts to grizzly bears, 
moose, wolves, and wolverines would be greater as development would be located in higher density habitats for 
these species. 


b. Marine Mammals 


Under Alternative A, the northern coast of the Northwest NPR-A Planning Area, which extends from Smith 
Bay-Dease Inlet to west of Barrow, would be open to leasing. Seven species of non-endangered marine 
mammals-- ringed, spotted, and bearded seals; walruses; polar bears; and beluga and gray whales--comimonly 
occur year round or seasonally in coastal habitats adjacent to the Planning Area. Under Alternative A, some 
individual members of these species may be exposed to effects from oil and gas exploration and development and 


(1) Effects of Non-Oil and Gas Activities 


The primary potential causes of disturbance of marine mammals would be helicopter traffic (1 to 2 round trips per 
day for 3 to 6 weeks per survey party), fixed-wing aircraft traffic (2/week/party), and humans on foot. Overland 
moves and seismic operations would occur during the winter on stable sea ice or frozen tundra. The other 
activities would take place in summer and early fall (June-September). These activities, if they were to occur 
along the coast of the Planning Area, may cause short-term (less than | hour) displacements or harassment of 
hauled-out seals and polar bears. 


It is assumed that geophysical surveys would use 60 persons, would collect 5 to 10 line-miles of 3-D seismic data 
per day, and would be conducted entirely in winter (early December-mid-April) using ice roads. Under 
Alternative A, seismic surveys conducted near the coast could expose a few denning polar bears to seismic 
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activity noise and associated disturbances. This activity could result in the displacement of a few maternal polar 
bears and their cubs, leading to the abandonment of the den site and possible loss of a small number of cubs. Few 
polar bears are expected to be affected, however, because of the low number of recorded maternal den sites in and 
adjacent to the Planning Area (Map 51). Seismic surveys would be prohibited near known polar bear den sites in 
the Planning Area. 


Onshore seismic activity is not expected to have any effects on other marine mammals. Ringed seals den during 
the winter, however, denning ringed seals would not be expected to be exposed to the noise and activity 
associated with onshore seismic operations, because their denning habitat is located in the floating-fast ice zone 
(Map 56) generally some distance offshore. 


The overland moves that occur each winter travel from Prudhoe Bay or Oliktok Point to Barrow, follow a route 
offshore over stable sea ice, and include 20 to 100 trains of | to 6 vehicles and attached sleds. These moves could 
be a disturbance to denning ringed seals, if the routes cross floating-fast ice areas, and may temporarily displace 
seals within a short distance of the traffic route. Polar bears also may be temporarily disturbed within about | mi 
of this traffic. 


Recreational camps may attract bears in some cases, and this could result in the shooting of bears that learn to 
associate humans with food sources. Such losses by themselves are expected to be minor or insignificant to the 
bear population, but would contribute to cumulative adverse effects. 


Very small fuel spills (less than | bbl) are expected to occur in association with resource inventories and surveys, 
recreational activities, and overland moves. These spills are likely to involve aviation fuel and other light-fraction, 
hydrocarbon fuels that would evaporate and disperse rapidly. Under current BLM stipulations, fuel spills are 
required to be cleaned up immediately, if possible. Such events are not expected to have any significant effects on 
marine mammals in the Planning Area. 


The effects on marine mammals (seals, polar bears, and whales) of activities other than oil and gas exploration 
and development under Alternative A would be local and shori-term, with no significant adverse effects to the 


populations. 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbances 


Some potential noise and disturbance of marine mammals from aircraft traffic and seismic activities could occur 
along the coast, primarily in the Dease Inle/Admiralty Bay area, and these effects are expected to be local and 
short term (generally < | year). 


The primary source of noise and disturbance would come from air traffic along the coast of the Planning Area, 
specifically from helicopters associated with the projected oil exploration and production activities. Aircraft 
traific--several helicopter round trips/day during exploration and development, originating from 
Deadhorse-Prudhoe Bay and traveling to and from exploration and production facilities in the Northwest 
NPR-A--is assumed to be a potential source of disturbance to ringed or spotted seals hauled out on the ice or 
beaches along the coast and to polar bears using coastal habitats. 


During the summer, some of the air traffic to and from exploration and production facilities could disturb ringed 
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and spotted seals hauled out on the ice or along the coast, causing them to charge in panic into the water. Because 
of frequent low visibility duc to fog, aircraft may not always be able to avoid disturbing hauled-out seals. In the 
Dease Inle/Admiralty Bay area, the number of seals affected would depend on the number of disturbance 
incidents. Aircraft disturbance of large groups of hauled-out seals in the Planning Area could result in possible 
injury or death to young spotied seal pups if they are trampled by other seals during the disturbance or are 
abandoned by their mothers. Although air-traffic disturbance would be very brief, the effect on individual seal 
pups could be severe. Aircraft disturbance of small groups of spotted and ringed seals hauled out along the coast 
is not likely to result in the death or injury of adult seals, although increases in physiological stress caused by the 
disturbance might reduce the longevity of some seals, if disturbances were frequent. 


Exploratory drilling is projected to occur during the winter (December to mid-April) over about 9 years using 1-4 
drill ngs (Table IV-05). If exploratory drilling activities were to occur near the coast, polar bears could be 
attracted to the camps by food odors and curiosity. Some polar bears could be unavoidably killed to protect oil 
workers. Under the Marine Mammal Protection Act, the oil companies would be required to have a permit to take 
or harass polar bears, although consultation between the companies and the FWS on this matter is expected to 
result in the use of nonlethal means of protection in most cases. In any event, the number of bears lost as a result 
of such encounters is expected to be very low. 


Under Alternative A, seals and polar bears could be affected by possible oil exploration offshore drilling from an 
ice island and subsequent oil development on the coast of the Dease Inlet/Admiralty Bay area (Map 51). 
Construction activities associated with development are projected to occur over a 7-year period with production to 
occur over the assumed 20-year life of an oil field (Table 1V-03) using up to 6 production rigs and as much as 230 
mi of pipelines (Tables IV-05 and IV-29). Most of the exploration and development activities are expected to 
occur onshore, with pipelines routed across the NPR-A and connecting to TAPS (Map 108). Gas production is 
expected to follow similar onshore pipeline routes. These onshore activities would affect local tundra habitats and 
are not likely to affect individual marine mammals or populations. 


(b) Effects of Spills 


For a discussion of the effects of oil on marine mammals that commonly occur in offshore habitats adjacent to the 
Planning Area, see USDOI, MMS (2002). For detailed discussions of the various possible direct and indirect 
effects of oil on marine mammals, see OCS Reports MMS 85-0031 and MMS 92-0012 (Hansen, 1985; 1992). 


1) Effects from a Possible Large Spill in Marine Waters 


There is an estimated 0 to 38 percent chance of a possible 500- or 900-bbI pipeline spill occurring under the 
Alternative A (Table IV-19). Assuming this spill occurred in Dease Inlet within the marine environment, some 
spotted seals (perhaps as many as a few hundred) could be exposed to the spill if it occurred during the 
open-water season. It could affect ringed seals if it occurred during melt-out in the spring. 


Assuming the spill occurred during the summer open-water period, 17 to 22 km? of coastline could be 
contaminated in the Dease Inlet/Admiralty Bay area and the spill could sweep over 103 to 140 km? during open 
water or sweep over | 34 to 181 km? if it occurred during melt-out. Several hundred spotted seals that congregate 
in Dease Inle/Admiralty Bay near the mouths of streams flowing into the inlet could be exposed to the spill. 
Small aggregations of ringed seals could also be present in the area. Such an event could result in the 
contamination and possible loss of some spotted seals. Perhaps 10 to SO seals out of a population of about | 000 
animals could suffer lethal effects. The population would be likely to replace this loss within one year. The 
number of ringed seals that might be affected if the spill occurred during melt-out could potentially be as many as 
86 to 116 seals, assuming a density of 0.64 ringed seals/km’ times the area swept by the spill--134 to 181 km? 
--during melt-out. The ringed seal resident population of about 40,000 would be likely to replace such a loss 
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The 500- or 900-bbi pipeline spill would not be likely to affect many bearded seals, walruses, beluga and gray 
whales because these species tend to occur offshore of Dease Inle/Admiralty Bay and the 500- or 900-bbi spill 
would be expected to disperse before reaching migration routes and offshore habitats where these species could 
be exposed. Because few, if any, bearded seals, walruses, beluga whales, or gray whales would be likely to be 
exposed to the spill and suffer sublethal or lethal effects, these species populations would not be affected by this 
spill. 


Because of the small fraction of the pipeline spill that might be expected to reach feeding areas, little or no 
significamt contamination of benthic food organisms and bottom-feeding habitats of walruses, bearded seals, and 
gray whales would occur. A smail fraction of the spill (1 to 5%) is expected to be widely dispersed in the water 
column and to be weathered and degraded by bacteria (USDOI, MMS, 1997, Spilled Oil Fate and Behavior in 
Marine Waters). The amount of benthic prey killed or contaminated by the spill is likely to be very small and 
represent an insignificant proportion of the prey and benthic habitat available to walruses, bearde. seals, and gray 
whales, so that the 500- or 900-bbI spill is not likely to have any food-chain effects on marine mammals. 


Polar bears would be most vulnerable to the spill if it were to reach the barrier islands of Elson Lagoon to Point 
Barrow (Map 51). However, the number of bears likely to be contaminated--or to be indirectly affected by a local 
contamination of seals--probably would be small. Even in a severe situation in which a concentration of perhaps 
10 bears (such as at a whale carcass site) were to be contaminated by the 500- or 900-bbi pipeline spill and all the 
bears died (a type of worst case), such a one-time loss is not expected to significantly affect the polar bear 
population of 2,272 to 2,500 bears (USDOL, FWS, 2002). 


2) Effects from Small Onshore Spills 


Estimated onshore spills under Alternative A are 0 to 130 crude-oil spills of < 1 bbi and 0 to 34 crude-oil spills of 
> | bbl and < 500 bbl, with total volume of 0 to 393 bbl, as well as a total of 0 to 323 smail, refined-oil spills with 
an average size of 29 gal (about half a barrel) (Table IV-20 and Table App 9-07). These small onshore spills are 
expected to have little effect on seals, walruses, and polar bears. However, if some of these spills were to occur in 
or contaminate streams in the Dease Inlet area that drain into marine waters, small numbers of seals, polar bears, 
and other marine mammals might be exposed to contamination in nearshore habitats and suffer lethal or sublethal 
effects. A small number of breeding ringed seals and their pups could be contaminated if any of these spills were 
to reach the marine environment during early winter, resulting in the death of some pups (perhaps 10 to 30 
animals, because of the small size of these spills and the sparse distribution of pupping lairs). If any of the spills 
were to reach Dease Inlet during the summer open-water season, some spotted seals that frequent the inlet could 
be exposed to the oil and suffer sublethal and possibly lethal effects. Perhaps as many as a few hundred seals 
could be exposed to the contamination, with heavily oiled individuals suffering lethal effects (perhaps 10 to 30 
animals). Smaller numbers of polar bears would be expected to be exposed to and affected by these small spills. 
The loss of small numbers of seals, and possibly a few polar bears is not expected to affect the seal and polar bear 
populations. These spills are not likely to affect walruses and beluga whales offshore of Dease Inlet. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-1, A-2, and A-3 on fuel spill prevention, handling, disposal, and cleanup would reduce potential 
marine pollution and effects on marine mammals in the Dease Inlet/Admiralty Bay area where oi! exploration and 
development could occur under Alternative A. ROP A-1 on garbage/waste handling and food and ROP J-1 on 
polar bear/human interaction plans would prevent the attraction of polar bears to campsites that could result in the 
taking of polar bears in human/bear interactions. Under Overland Moves Stipulation C-1, BLM/operators 
planning winter activities (including seismic operations) within 25 mi of the coast would consult with FWS to 
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prevent disturbance of denning polar bears. Activities would be prohibited within | mi of known bear dens. This 
consultation would prevent most disturbances of denning polar bears under Alternative A. ROP F-1. requiring 
aircraft traffic to be conducted in a manner that will minimize impacts to wildlife, would reduce the number of 
disturbances of marine mammals and other wildlife. 


Under the Marine Mammal Protection Act (MMPA), harassment or “taking” of marine mammals is prohibited 
unless the lessees have a Letter of Authorization (LOA) that would allow them to unintentionally harass marine 
mammals during their operations. To limit and avoid excessive harassment or taking of non-endangered marine 
mammals the MMPA requires lessees to have an LOA to conduct activities that may harass or take marine 
mammals. This requirement is expected to limit any disturbance of marine mammals associated with seismic 
activities and other oil and gas activities in the Northwest NPR-A Planning Area. 


(4) Conclusion-—First Sale 


For Alternative A, activities other than oil and gas that are expected to affect marine mammals--particularly polar 
bears and spotted seals along the coast of the Planning Area--are expected to be local, within about | mi of 
resource inventory survey activities, survey and recreational camps, and overland moves. The effects of oil and 
gas activities are expected to result in a small increase in potential noise and disturbance along the coast. 
primarily in the Dease Inlet-Elson Lagoon Area, and these effects are expected to be local and short term 
(generally < | year). Under Alternative A, seals and polar bears could be affected by possible oil exploration 
offshore of an ice island and subsequent oil development on the coast of the NPR-A in the Dease Inlet Area (Map 
15). Effects of these activities would be local and are not likely to affect marine mammal populations. 


A small number of seals and no more than a few polar bears might be adversely affected or killed by a 500- 
900-bbI crude-oil spill occurring in and contacting Dease Inlet, but these losses would not be significant to marine 
mammal populations. The effects of Alternative A are expected to be short term, with no significant adverse 
effects on marine mammal populations. 


(5) Multiple Sales 


If several lease sales occur under Alternative A, more exploration activity is expected to occur in the southern and 
central part of the Planning Area, with the number of exploration wells drilled increasing to 18 ($18/bbi) to 48 
($30/bb1) for multiple sales from the 6 ($18/bbl) to 16 ($30/bb1) wells for a single sale. The amount of 
development also is expected to increase. The number of oil fields could increase to 10 for full economic potential 
under multiple sales from the 5 oil fields projected for a single sale, and total pipeline miles would increase to 740 
mi for multiple sales from the 230 mi for a single sale (Tables [V-04, 1V-06, and Table [V-29). The number of 
small crude-oil and refined-oil spills is estimated to be about the same as under Alternative A for the first sale 
(Table [V-19 and Table IV-20). A small increase in potential noise and disturbance effects on marine mammals is 
expected along the coast, primarily in the Dease Inlet-Barrow area, and these effects are expected to be local and 


short term (generally < | year). 


(6) Conclusion—Multiple Sales 


The effect of oil and gas activities under Alternative A with multiple sales is expected to be about the same as for 
the single sale, but the duration and extent of activities would occur over a longer period of time, as would 
potential disturbance effects. 
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11. Endangered and Threatened Species 


The U.S. Department of the Interior (USDOI), Bureau of Land Management (BLM) initiated the process for the 
Northwest National Petroleum Reserve-Alaska (Northwest NPR-A) Integrated Activity Plan/Environmental 
Impact Statement (IAP/EIS) to fulfill BLM’s responsibility for managing lands in the Northwest NPR-A Planning 
Area (the Planning Area). The IAP/EIS includes various management activities that may affect endangered and 
threatened species, such as aircraft use, hazardous- and solid-material removal and remediation, overland moves. 
seismic activities, and oil and gas exploration and development. Such activities--particularly oil and gas 
surveys--may result in noise and disturbance, altered habitat, and spilled oil or other contaminants that could 
adversely affect the behavior, distribution, and abundance of individuals or populations occurring in or adjacent to 
the Planning Area. 


If a sale were to be held in the Northwest NPR-A, it would be the seventh sale in the NPR-A since January 1982. 
The first two oil and gas lease sales were held in January and May 1982. Two subsequent sales followed in 1983 
and 1984, and a fifth lease sale was canceled. Sales in the Northeast NPR-A were held in 1999 and 2001. A total 
of approximately 129 wells have been drilled in the NPR-A (including shallow core test wells, those on Arctic 
Slope Regional Corporation lands, and wells outside the current NPR-A boundary). Twenty-four exploration 
wells have been drilled in the Northwest NPR-A Planning Area since 1944, and 13 have been drilled from 2000 to 
2002. Of 688 leases issued in various Federal offshore Beaufort Sea sales, 52 are still active, and a total of 30 
exploration wells have been drilled. plugged and abandoned. Nine offshore wells were considered producible but 
uneconomic for development and production at current oil prices, and one offshore production well (Northstar) is 
in Operation. 


This section discusses potentially adverse effects of management actions, including proposed oil and gas leasing. 
exploration, and development, on endangered and threatened species within the Northwest NPR-A Planning Area 
under Alternative A, and potential mitigating measures to reduce adverse effects on listed species. Because the 
purpose of this document is to provide information for a phased consultation on Northwest NPR-A sale leasing 
and exploration phases, the most detailed information on these phases is provided. Because of their uncertainty at 
this time, this section provides less detail on development and production activities. Sufficient information on 
development and production is included to provide an adequate basis for an opinion regarding the reasonable 
likelihood of this action violating Section 7(a\(2) of the Endangered Species Act (ESA), as amended. Should 
commercially producible quantities of oil be discovered and development and production be proposed. 
consultation would be reinitiated regarding these activities. The need for further consultation would also be 
considered if: 1) additional species were listed; 2) critical habitat were designated: 3) the proposed action were 
substantially modified: or 4) significant new effects-related information were developed. A detailed description of 
the endangered and threatened species within the Planning Area and an analysis of the effects of similar proposed 
actions are found in the Northeast NPR-A Final [AP/EIS (August 1998) and the related Biological Opinion. 
Details concerning the consultation process are included below and in Appendix 10. 


A description of the threatened and endangered species in or near the Planning Area is provided in Section II1.B.6 
of this document, the Biological Opinion in Appendix 10, the Biological Opinions for the Northeast NPR-A 
Final IAP/EIS (USDOI, BLM and MMS, 1998; USDOC, NOAA, NMPS, 1998) and Beaufort Sea Planning Area 
Oil and Gas Lease Sales FEIS (USDOL, MMS, 2003), and the Arctic Region Biological Opinion (SDOC, 
NOAA, NMFS, 2001). No critical habitat in or near the Planning Area has been identified for these species. 


Primary effects on bowhead whales would result from disturbance during their semiannual migration past the 
Planning Area. Primary effects on spectacled cider and Steller's cider exposed to such activities would be: |) 
altered distribution, abundance and/or behavior resulting from disturbance during the breeding. staging. or 
migration periods, 2) alteration of habitats: and 3) effects resulting from pollution of the environment by crude- 
and refined-oil products, wastewater, and solid/liquid wastes of various toxicity. This analysis assumes the 
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stipulations and ROP’s in Table 11-02 are in place. 


a. Consultation Assumptions 


In accordance with the ESA Section 7 regulations governing interagency cooperation, the early consultation 
process was initiated when BLM requested notification from the U.S. Fish and Wildlife Service (FWS) 
(memorandum dated June 10, 2002) and the NOAA Fisheries (National Marine Fisheries Service) (letter dated 
June 10, 2002) of the listed and proposed species and critical habitat to be referenced in the memorandum and 
letter to follow requesting initiation of formal consultation for this project. The FWS responded (memorandum. 
dated July 24, 2002), specifying the threatened spectacled and Steller's eiders as the species to be included in the 
IAPYEIS for the Planning Area; and NOAA Fisheries responded (letter, dated July 26, 2002). specifying the 
endangered bowhead whale as the species to be included. These letters are reproduced in Appendix 10. No critical 
habitat is located within the Northwest NPR-A Planning Area. 


The endangered bowhead whale may occur seasonally adjacent to or in the Planning Area, and the threatened 
spectacled and Steller's eiders occur seasonally in the Planning Area; each of these species may be exposed to 
activities associated with the Northwest NPR-A management plan. Sections 4(d) and 9 of the Endangered Species 
Act (ESA), as amended, prohibit taking of listed species of fish and wildlife without a special exemption. “Take” 
is defined as harass, harm, pursue, hunt, shoot. wound, kill, trap, capture, or collect, or to attempt to engage in any 
such conduct. “Harass” is further defined as an intentional or negligent act or omission that creates the likelihood 
of injury to wildlife by annoying it to such an extent as to significantly disrupt normal behaviors that include, but 
are not limited to, breeding, feeding. or sheltering. “Harm” is further defined as an act that may include significant 
habitat modification or degradation to the point at which it actually kills or injures wildlife by significantly 

the proposed project was unlikely to adversely affect the bowhead whale and found that formal consultation was 
not required, as noted in their July 26, 2002 lever (Appendix 10). Section 7 consultation with FWS was reinitiated 
in September 2003 to address the BLM's Preferred Alternative developed for the Final LAP/EIS. Additional and 
updated information and analysis on the potential impacts of selected factors on spectacled and Steller's eiders can 
be in the Biological Assessment for Threatened and Endangered Species with Respect to the Proposed Northwest 
National Petroleum Reserve-Alaska Integrated Activity Plan (USDOI, BLM, 2003) prepared for the reinitiation of 
the Section 7 consultation with FWS. 


b. Effects of Non-Oil and Gas Activities 


Under Alternative A, effects of management actions within the Planning Area on bowhead whales potentially 
could include minimal changes in nearshore behavior and/or distribution. For spectacled and Steller's eiders, such 
may be associated with aerial surveys (including wildlife surveys), human presence and activities such as summer 
and alteration and pollution of eider habitats. Effects of non-oil and gas activities on erders may be greater than 
those discussed under the No Action Alternative, Section IV .B.11.a. This is because several categones of 

non-oil and gas activities, including aircraft use and duration of camp occupation, are increased under 
Alternative A (Table IV-28). The additional risks from oil and 44s exploration and development activities are 
discussed below. The two alternatives are similar in that neither proposes new protective land designations, and 
anticipated numbers of overland trips and Colville River float wips are the same. 


(1) Effects on Bowhead Whale 
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(a) Effects of Ground Activities 


frequently moved camps are likely to be negligible; those in place for 6 to 12 weeks may cause minor local loss of 


continue for as long as 3 to 4 weeks. Females with broods would move out of the area immediately, as would 
those not yet sitting on eggs. Spills of refined-oil products are likely to be contained and cleaned up before 
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cont ing eiders. If contact occurs, effects probably would be similar to those described for an oil spill below. 


Small groups of travelers at the frequency anticipated on the Colville River and other rivers are expected to cause 
minimal disturbance of eiders. 


(b) Effects of aircraft 


Both fixed-wing aircraft and helicopters could be used to transport personnel, supplies, and equipment into 
summer field camps and to fly aerial surveys. Helicopter traffic in particular potentially could cause substantial 
disturbance of eiders, although Balogh (1997) indicated that fixed-wing aircraft flown at 150 ft often caused 
spectacied eiders to flush v hile helicopters flown at similar altitudes in the vicinity of Prudhoe Bay did not. Also, 
behavioral reactions of pre-nesting birds to aircraft overflights may not be representative of behavior of 
incubating or brood-rearing birds. It is possible that some eiders may be disturbed by these activities and 
experience temporary. nonlethal effects lasting less than an hour. Effects of routine aircraft flights into large 
camps may range from causing avoidance of certain areas by ciders to abandonment of nesting attempts or 
lowered survival of young. Regardless of where they originate, such flights may pass over areas where eiders 
occur at higher density. There is a potential for displacement of some nesting ciders near routinely used aircraft 
landing sites as a result of numerous overflights, landings and takeoffs. “owever, although the reaction of eiders 
to aircraft overflights is unpredictable, there is a potential for habituation to routine air traffic by spectacled 
eiders. In the Prudhoe Bay area, nests are regularly located in wetlands within | km of the Deadhorse Airport 
(TERA, 1995b), including one less than 250 m from the runway (Martin, 1997), suggesting that some individuals 
are tolerant of aircraft activity in the vicinity of nests. 


of eiders because they are flown at low altitude. However, in most areas they are of short duration, and cover only 
a small percentage of the ACP per season, so areawide disturbance effects are likely to be minimal. In the 
northeastern portion of the Planning Area, wildlife survey activity may be more frequent during a three-week 
period in June and July--thus disturbing larger areas--than elsewhere. Also, eiders may be disturbed by helicopters 
used in studies in which caribou are captured for attachment of radio collars. Other aerial surveys and 
point-to-point transport air traffic are likely to cover a small percentage of the Planning Area. Also, relatively few 
nest sites are expected to be affected because cider nest sites generally are scattered at relatively low density over 
much of the northern half of the Planning Area and even lower density in the remainder. For these reasons( and 
with the possible exception of the northeastern Planning Area), the increase from 2 weeks under the No Action 
Alternative to 3 weeks under Alternative A that wildlife surveys would be flown--or increase of other surveys 
from occasional to several--is not likely to increase disturbance in any given area significantly (Table [V-28). In 
isolated areas, aircraft effects are likely to be negligible; though potentially minor effects could occur in the 
vicinity of large camps. Areas suspected of containing hazardous material may be surveyed initially from aircraft. 
with the potential for disturbance to eiders as noted above. Quantitative effects resulting from most factors are 
likely to be difficult to separate from natural variation in population numbers. 


c. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Oil and gas leasing, exploration, and development/production would be allowed throughout the Planning Area 
under Alternative A (Map 15). Alternative A would result in greater oi] and gas activities and effects than the No 
Action Alternative since the Planning Areas would not be open to leasing under the latter. Exploration and 
developmenv/production activity for the first sale under Alternative A could vary substantially (also for | or more 
of the other alternatives) depending on the per-barrel price of oil (Table 1V-05). Thus, the projected activities for 
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the first sale are presented as ranges. The number of exploranon/delincation wells for the first sale ranges from 
6/2 w 16/24, exploration/delincation ngs from | to 4. production pads from 0 to 8, staging bases from | to 2. and 


95 new pipeline-miles (Table [V-05S and Table [V-29). If only exploration were to accur, activities would be 
expected to take place over a penod of 8 years. If development were to follow exploration, i 1s projected to 
require 10 years, plus 4 years for additional production well drilling. Production is estimated to last 22 years. it is 
projected that any development in the Planning Area would involve relatively small, imterconnected gravel 
structures. 


(a) Effects of Exploration 


Oil and gas exploration may result in noise and disturbance and altered habitat effects on behavior. distribution. 
and abundance of individuals or populations occurring im or adjacent to the Planning Area. The discussion of 
potential effects in this section is based on activities projected to occur under Alternative A. Contaminants such as 
dniling muds and cuttings would not be released dunng exploration activities, and no adverse effects should 
result to individuals either through direct contact or indirectly as a result of effects on prey populations or 
important habitats. Based on industry's record, the probability of crude-oil release dunng exploration 1s assumed 
to be zero. Sersmuc activity and exploration drilling would be conducted entirely during the winter months. 
Information on drilling operations and logistical support for them 1s found m Section [V_A.1. 


1) Effects on Bowhead Whale 


Bowhead whales move through the Beaufort Sea offshore of the NPR-A during thei fall migration to wintering 
areas in the Bering Sea. No drilling activities would occur in OCS waters under this [AP/EIS, and potential 
offshore exploration effects would be limited to noise-; roducing activities. Notse-producing aircraft and marine 
vessel traffic are the activities most likely to affect bowhead whales during exploration. Other nowse-producing 
activities, including seismic surveys and drilling activities, would take place in winter (early December to 
mid-April) when most bowheads are absent from the area. A detailed descnption of these activities and thei 

ial effects on bowhead whales in the Beaufort Sea OCS and the NPR-A can be found in the Beaufort Sea 
Sale 144 Final EIS (USDOL, MMS, 1996a:Sec. IV .B.6 ), the Biological Evaluation for Beaufort Sea Sale | 70 
(USDOL, MMS, 1998), the Arctic Region Biological Opinion (USDOC, NMPS, 2001), and in the Beaufort Sea 
Planning Area Lease Sales Final EIS (USDOI, MMS, 2003:Sec. TV.C.S ). 


a) Seismic Activity and Exploratory Drilling 


Seismic and drilling activities would be far removed from the typical bowhead migratory corndor and occur im 
winter using all-terrain vehicles supported by light aircraft when few or no whales are likely to be present. Thus 
these activities are not likely to expose whales to underwater noise or cause any disturbance effects. 


b) Vessel and Aircraft Activity 


Only under exceptional circumstances-- when whales migrate near the coast councident with the presence of barge 
traffic to supply a shoreline staging area--is it likely bowheads would be disturbed by these exploration activities. 
For example, in 2000, when median distance of migrating whales offshore was just | 1.0 km and several 
individuals in the vicinity of Dease Inlet were near shore, the potential for some disturbance of those individuals 
from underwater or airborne notse or visual presence would have existed. This proximity of bowheads to the 
Northwest NPR-A Planning Area has been observed in just 6 of the 20 years that MMS has carned out the 
bowhead whale aerial survey program (Treacy, 2002b). There may be some barge transport of heavy equipment 
during the summer open water season (mid-July to early October) to staging areas along the coast where it would 
be stockpiled for operations at inland sites during the winter months. Bowheads react to the approach of vessels at 
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greater distances than they react to most other mndustnal activines. Most bowheads begin to swim rapidly away 
when vessels approach rapidly and directly Avosdance usually begins when a rapidly approaching vessel 1s 0.62 
to 2.5 mm (1 to 4 km) away. A few whales may react at distances from 3 to 8 mi (4.8 to 12.8 km), and a few 
whales may not react until the vessel is < 0.62 mi (1 km) away. Received noise levels as low as 84 GB re | wPa or 
6 4B above ambient nore may elicit strong avondance of an approaching vessel at a distance of 2.5 mi (4 km) 
(Richardson and Malme, 1993, as cited in USDOL, MMS, 1996a). Fleeing from a vessel generally stops within 
manutes after the vessel passes, bul scatiering may persist for a longer penod. In some instances, bowheads return 
to thew onginal locations. Bowhead whales could encounter a few vessels associated with on! and gas activites in 
the Planning Arca during thei fall migratvon through the Alaskan Beaufort Sea. although most of the vessel 
activity would be im shallow nearshore waters. probably shoreward of the main, fall whale migration route. Vessel 
traffic generally would be limited to routes between staging areas near existing infrastructure (such as West Dock 
or Oliktok Pownt) and staging areas along the coastline in the Planning Area Effect of vessel traffic on bowheads 
1s likely to be temporary and neghgible. 


Aircraft flying at low altitude (below 300 m (984 ft]) often cause hasty dives by bowheads, but they generally are 
not affected by overflights above this altitude Flights supporting ou! and gas operations in the Planning Area are 
nt likely to occur over marine waters beyond the nearshore zone, and then only when approaching a shoreline 
staging base, well outside the typical whale migration corndor. Effect on bowhead behavior from any aircraft or 
vessel exposure 1s likely to be temporary and neghgible 


2) Effects on Eiders 


Spectacled exders are widely distributed throughout the coastal plain portion of the Planning Area and are 
essentially absent from the area from late October to May. Manmade norse and activities, as well as human 
presence, may result in disturbance of some esders in the Planning Area. Nowse-producing activites, including 
aircraft traffic and marine-vessel traffic, are the activities most likely to affect spectacied and Steller's eiders. Due 
to the relatively low density of erders in the Planning Area during the summer breeding season, substantial 
disturbance 1s not expected to occur. Such short-term and localized disturbances are not expected to cause 
significant population effects. Disturbance of some individuals over the life of the project is expected to be 
unavoidable Disturbance, depending on its nature and duration, could be considered a “take” under the ESA. 


a) Seismmac Activity and Exploratory Drilling 


Sersmic surveys and drilling activities occur dunng winter months (December-April) when eiders are absent from 
the region. If a seismic operation were to <utend into May (an unlikely scenano since they typically last about 100 
days beginning in early December), disturbance of early-arnving eiders could occur, causing negligible increases 
in energy use. 


b) Vessel and Aircraft Activity 


There could be some transportation of equipment and supphes through the manne environment dunng the 
summer open-water season (mid-July to early October) Due to logistics problems associated with moving 
maternals over the long distances from existing infrastructure, barges may be used to transport heavy equipment 
and supphes Staging areas may be established along the coastline and matenals transported and stockpiled dumng 
the summer months (mid-July-early October) for operations at inland sites during the winter months. Vessel 
traffic generally would be limited to routes in shallow nearshore waters between staging areas near existing 
infrastructure (such as West Dock or Oliktok Point) and staging areas along the coastline in the Planning Area 
(e.g. Cape Sumpson). Spectacied and Steller's exders that are accompanying young or are staging or migrating in 
coastal or offshore waters during the relatively bnef staging/migration penods (late June/early July, late 
Avjust/September) and that encounter a few vessels associated with ot! and gas activities in the Planning Area 
during their fall migration are expected to expenence negligible disruption of foraging because of the low 
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probability of disturbance by vessel activities. 


Aircraft likely would be used to support winter oi! and gas exploration activities in the Planning Area. Mostly 
fixed-wing aircraft would be used, with helicopters used only in emergencies. Wintertime aircraft flights 
associated with seismic surveys and drilling operations during exploration should have no effects on spectacied or 
Steller's eiders. Aircraft activity over the marine environment during the open water season as a result of 
exploration operations in the Planning Area is likely to be minimal. Spectacled or Steller's ciders staging or 
migrating in coastal or offshore waters during the relatively brief staging/migration periods (late June/early July. 
late Augus/September) are not expected to experience significant disruption of foraging because of the low 
probability that these areas would be overflown by support aircraft. Because spectacied cider nest sites are 
scattered at relatively low density over the northern half of the Planning Area, substantial disturbance of nesting 
or brood-rearing females and young is not expected to occur. Some eiders may experience temporary, nonlethal 
effects, probably lasting less than an hour. Also, because it is unlikely that the primary Alaskan nesting area for 
Steller's eiders--located south and southeast of Barrow--would be overflown by aircraft associated with oil and 
gas activities, substantial disturbance of nesting or brood-rearing Steller's eiders is not expected to occur. 


(b) Effects of Development and Production 


Activities during development and production may result in disturbance and altered habitat effects on behavior, 
distribution, and abundance of individuals and local or regional populations in or adjacent to the Planning Area. 
Potentially disturbing factors can be categorized as |) causing injury or death, 2) causing increased energy 
expenditures that affect physiological condition and rate of survival or reproduction, or 3) causing long-term 
changes in behavior, including traditional use of habitats (Calef et al., 1976). The latter could be the most serious 
overall effect from oil and gas development and production in Northwest NPR-A, though careful planning and 
scheduling could avoid most serious effects. Effects on bowhead whales could result from vessel traffic and 
aircraft overflights. Depending on location and season, oil and gas activities in areas where eiders occur 
potentially could cause increased disturbance from routine aircraft or vessel operations, consiruction activities, 
presence of gravel mines, pads, and roads, facilities, associated vehicle and foot traffic, and drilling activities. 
Although regular seismic surveys would not disturb either bowheads or eiders (because they are conducted in 
winter when these species are not present), a commercial discovery could result in seismic surveys being carried 
out when these species are present in or near the Planning Area, possibly causing disturbance. 


Initial developments are likely to occur in the extreme northern poriion of the Planning Area, generally 
surrounding the Dease Inlet/Admiralty Bay area to Smith Bay, and possibly westward to the Chukchi coast. 
Substantial numbers of spectacied eiders (Map 62) could be affected to some extent by potentially disturbing. 
isolated events (¢.g., passage of aircraft), though most incidents are expected to result in minor effects from which 
individuals would recover within hours to | day. However, the cumulative effect of repeated disturbance could 
extend for longer periods and potentially may adversely affect physiological condition, molt, nest success, and 
survival of individuals. Ultimately this could result in population-level effects, though these usually are difficult 
to separate from natural variation in population numbers. The presence of facilities and construction of gravel 
structures that result in displacement from favored habitats--and the associated energy costs--could result in 
short-term negative effects during breeding, brood rearing, or migration, however, the footprint of such structures 
is small enough that effects are not likely to be evident at the regional population level. Information on 
development and production activities is found in Section [V.A.1. 


Crude oi! released during development or production could cause adverse effects on individuals, either through 
direct contact or indirectly as a result of effects on prey populations or important habitats. Drilling operations in 
marine environments during development are restricted in broken ice seasons (spring, fall), otherwise, drilling 
may occur year-round, including when these species are present. Oil prices of $30/bbI are likely to stimulate 
development and production sufficient to result in one large (500 or 900 bbl) crude oil spill (38% chance of | or 
more occurring) over the production life of Northwest NPR-A Planning Area (Table [V-19). At $1 8/bbi no spills 
are likely. Small crude or refined oil spills could number 130 crude (average size = 3 bbl) and 323 refined 
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(average size = 0.7 bbl) if the price of oil is at $30/bbi (Table IV-20). Approximately 65 to 80 percent of all crude 
oil spills occur on a pad and have no little or no effect on the environment. Approximately 20 to 35 percent occur 
on or reach the surrounding environment. These spills generally remain on a limited area of tundra unless they 
reach a river, stream, or walerbody. Off-pad spills generally cover a small area ( < 500 ft? [46.5 m? }). Larger 
contamination areas may occur as a result of wind blowing a fine oil mist over a larger area. 


1) Effects on Bowhead Whale 


The bowhead whale migration route typically is well offshore (median 32.2 km) of where any oil and gas 
development is likely to occur (Treacy, 2002). Noise-producing aircraft and marine vessel traffic are the activities 
most likely to affect bowhead whales during development and production. Only under exceptional circumstances- 
when whales migrate near the coast coincident with the presence of barge traffic or air traffic to supply a 
shoreline staging area--is it likely bowheads would be disturbed by these activities (see discussion under 
exploration, above). Thus it is unlikely whales would experience intense or frequent disturbance from noise 
originating from Northwest NPR-A activities that would modify normal behavior beyond a negligible extent. If a 
commercial discovery were made, transport of equipment and supplies by barge to the Planning Area would 
increase, although still would happen shoreward of the bowhead migration route. 


Seismic activity would likely occur entirely during winter months when most whales are absent from the vicinity 
of the Planning Area. Most development and production drilling activity is likely to occur on shore and thus 
would not affect bowhead whales. Likewise, most construction of pipelines and other structures would occur in 
winter and/or away from marine waters. 


An oil spill or substantial discharge of other contaminants is not likely to occur in the marine environment, or to 
reach typical bowhead migration habitat from onshore locations at concentrations that would cause adverse 
effects. Regardless of whether some bowhead whales migrate in nearshore waters in exceptional years, it would 
be a rare random event for such an occurrence to be coincident with a substantial oil spill (which may have some 
probability of reaching marine waters) whose probability of occurrence is very low (mathematical number of 
large spills = less than |, Table App 9-05). Onshore small spills are not likely to reach marine habitats, and thus 
have a low probability of affecting bowheads. Short-term exposure to spilled oil is likely to have negligible 
effects on bowheads (St. Aubin, Stinson, and Geraci, 1984). Spill cleanup activity under these circumstances is 
likely to have a negligible effect. A detailed discussion of potential effects of oil on whales can be found in 
Beaufort Sea Sale 144 Final EIS (USDOI, MMS, 1996a), the Biological Evaluation for Beaufort Sea Sale 170 
(USDOL, MMS, 1998), the Arctic Region Biological Opinion (USDOC, NMFS, 2001), and the Beaufort Sea 
Planning Area Lease Sales Final EIS (USDOI, MMS, 2003:Sec. IV.C.5). 


Regardless of whether some bowhead whales migrate in nearshore waters in exceptional years, it would be a rare 
random event for such an occurrence to be coincident with a substantial oil spill (which may have some 
probability of reaching marine waters) whose probability of occurrence is very low (mathematical number of 
large spills = less than |, Table App 9-05). 


2) Effects on Eiders 


Most nesting occurs west from the Sagavanirktok River. The highest densities of nesting spectacled eiders in the 
Planning Area occur in areas south of Barrow and in the west-central Planning Area (Map 62). Females are 
present in the breeding area from May to September, males from May to late June. Steller's eiders are relatively 
sparsely distributed, primarily west of the Colville River. Females with broods are present in the breeding area 
from early June to late August or early September. 


Manmade noise and activities, as well as human presence, may result in disturbance of some spectacled eiders in 
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most likely to affect spectacled and Steller's eiders. Seismic surveys would be conducted in winter so would not 
affect eiders except under exceptional timing circumstances as noted for exploration above. 


Disturbance effects may be particularly serious in areas where higher densities of spectacied eiders occur. Such 
areas are west of Dease Inlet; south of Barrow; the southwest-central portion of the Planning Area; and the 
western Planning Area south of Peard Bay, east of Wainwright, and east of the Kuk River (Map 62). Steller's 
eiders usually are sparsely scattered across the northern Planning Area (Map 63), with a somewhat greater 
concentration south of Barrow. 


a) Air Traffic and V--sel Effects 


Air traffic is likely to be the most important source of disturbance associated with oil and gas development; 
helicopters are the most disturbing type. Although quantitative studies of the short-term effects of aircraft 
disturbance on molting brant have been done in the Teshekpuk Lake Special Area (Derksen et al., 1992), few 
studies of effects on other species at other phases of the annual cycle - or long-term effects on 
populations - have been done. Also, it is not clear whether eiders and brant are at all comparable in this regard. 


Aircraft routinely flying over the areas of higher density in the Planning Area noted above are likely to cause 
minor effects in the local eider populations. For example, disturbance associated with development in the northern 
area where the first development is likely to occur could adversely affect higher concentration areas of both eiders 
south of Barrow. Aircraft support of winter seismic operations would not affect eiders since they are absent from 
the area during this season. It is likely there would be minimal aircraft flights over the marine environment during 
the open water season as a result of oil and gas activities in the Planning Area. In the event of a commercial 
discovery, drilling operations and other activities may continue through the summer months and would be 
supported by aircraft. Pipelines are likely to be constructed aboveground, and aircraft likely would be used to look 
for leaks in the pipeline. Although Balogh (1997) indicated that fixed-wing aircraft flying at an altitude of 150 ft 
(45.7 m) often cause spectacled eiders to flush, few nest sites are expected to be affected, because nest sites occur 
at relatively low density in most of the Planning Area and females with their broods are scattered. Some 
displacement of Steller’s eiders in the vicinity of pipeline corridors could occur as a result of aircraft overflights. 
Relatively few nest sites are expected to be affected, because--as with the spectacled eider--nest sites are scattered 
at relatively low density over much of the Planning Area. 


There may be some transportation of equipment and supplies through the marine environment during the summer 
open water season (mid-July to early October}. Due to logistics problems associated with moving materials over 
the long distances from existing infrastructure, barges may be used to transport heavy equipment and supplies. 
Staging areas may be established along the coastline and materials transported and stockpiled during the summer 
months (mid-July-early October) for operations at inland sites during the winter months. Vessel traffic generally 
would be limited to routes in shallow nearshore waters between staging areas near existing infrastructure (such as 
West Dock or Oliktok Point) and staging areas along the coastline in the Planning Area (e.g., Cape Simpson). 
Spectacled and Steller's eiders that are accompanying young, or are staging or migrating in coastal or offshore 
waters during the relatively brief staging/migraiion periods (late June/early July, late August/September) and that 
encounter a few vessels associated with oil and gas activities in the Planning Area during their fall migration are 
expected to experience negligible disruption of foraging because of the low probability of disturbance by vessel 


b) Gravel 


Gravel within the Planning Area is likely to be obtained from river drainages and be transported to a site on ice 
roads during winter. The resulting habitat burial would displace any nesting individuals from the local area (up to 
50 acres) to undisturbed habitats, with potential for lowered productivity. Depending on location and extent of 
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each material site, overall effects could range from negligible to minor in cases in which mining eliminates 
breeding habitat of the spectacled eider, whose coastal plain population is declining at a non-significant rate. 


The presence of pads and short connecting roads is expected to displace local breeding individuals from the 
may relocate in nearby comparable habitat as suggested by studies at Prudhoe Bay (Troy and Carpenter, 1990). 
Such displacements are not expected to cause long-term effects on population productivity given the relatively 
small areas likely to be involved at a given site (TERA, 1993; Troy and Carpenter, 1990), but could constitute a 
local long-term or permanent result. Overall effect, particularly at the regional level, is likely to be negligible. 
Permanent roads connecting to infrastructure to the east may be considered. 


c) Structures, Facilities and Drilling Operations 


The presence of facilities (including pipelines) and drilling operations is expected to displace local breeding 
individuals from affected sites, and probably also from the immediate area. In succeeding breeding seasons, 
displaced individuals may relocate in nearby comparable habitat. Such displacements are not expected to cause 
long-term effects on population productivity given the relatively small areas likely to be involved at a given site, 
but could constitute a local long-term or permanent result. If a commercial discovery is made, drilling activity 
during the summer is likely to increase, and a small number of nesting or brood-rearing individuals could be 
affected. Disturbance from a drilling operation is likely to be limited to within a kilometer of the activity; a few 
may respond to drilling disturbance or other activities by relocating before or during the nesting phase. 
abandoning a nest, or relocating the brood at a more distant area once hatching is completed. Overall effect of 
these factors, particularly at the regional level, is likely to be negligible. The presence of an aboveground pipeline 
is not likely to represent a significant collision hazard since migrating eiders generally fly at greater elevation than 
pipelines are constructed, and much movement during the breeding season is by swimming. Disturbance from 
onshore construction and maintenance of pads, facilities, and roads is likely to be minimal beyond a kilometer 


d) Predation 


Potential predator enhancement at the level of development envisioned for NPR-A is not likely to approach that 
of the Prudhoe Bay area. This is because |) development sites are likely to be few (10 fields) and relatively small 
and scattered, 2) practices that have allowed artificially enhanced predator populations in the past are expected to 
be tightly controlled through adherence to ROP’s A-2 and E-9 that would require all feasible precautions to avoid 
attracting wildlife (i.e., predators) to food and garbage, and 3) utilizing best technology to prevent facilities from 
providing nesting. denning, or shelter sites for predators. At the Alpine Development, Johnson et al. (2003) found 
that predator numbers remained stable from pre-construction through construction periods. They also found no 
clear evidence that predation rates by either foxes or avian predators changed during their study. Thus, predator 
populations in the vicinity of small footprint developments are not expected to increase significantly. Although 
neither species of eider nest in colonies, which would make them prone to substantial losses if discovered by 
predators, the ACP spectacled eider population may be in a nonsignificant declining phase such that any predation 
represents serious effect. Overall, effects of predators on regional populations of eiders is likely to be minor to 


(c) Effects of Spills 


One spill > 500 bbi is assumed for Alternative A (Table [V-19), though the most likely number of spills is 0 (Sec. 
IV.A.2). A crude-oil spill from a pac or pipeline onto tundra and then into local lakes or other interconnected 
wetlands could cause mortality of small numbers of eiders, especially during the brood-rearing period later in 
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of birds following entry of the spill into the water. It is likely the above effects would be negligible to minor with 
regard to proportion of regional population involved. Because of the oil-absorptive capacity of tundra habitats, 
only a relatively small proportion of a spill is likely to enter a river, and it is likely that an even smaller proportion 
would enter the marine environment. Under Alternative A, the entire Northwest NPR-A coastline could be 
available for oil and gas leasing. If a spill were to reach a delta area or Elson Lagoon, Dease Iniet, Smith Bay, or 
other coastal waters, individuals staging before fall migration would be at risk, with the possibility of elevating 
effects to a moderate, potentially significant level. However, it is possible that most spectacied eiders nesting in 
the western part of the Planning Area migrate overland directly to the Chukchi, thereby avoiding potential spills 
into the Beaufort from the northern Planning Area. As a result of their small average size, onshore oil spills 
reaching aquatic habitats are expected to cause losses of fewer than 20 individuals--a minor effect--but potentially 
tens of individuals could be killed by cumulative total mortality from many small spills occurring over extended 
intervals. Such losses could represent a serious liability for species where productivity is low. Onshore spill 
cleanup involving personnel, equipment, and aircraft could result in displacement of pre-nesting birds, or nest 
abandonment if it were tc occur later in the season. Most spills would be contained on the pads where they occur, 
and would affect a small area. Due to the relatively small average size of spills, the limited area affected by a 
spill, and the limited likelihood for a spill to occur near an eider-nesting area, it is likely only a few eiders would 
be displaced from favored habitats or otherwise be affected by these activities. The effect of such losses may not 
be detectable above the natural fluctuations of the population. 


Physiological effects of oil on individual birds would be the same as described in the Northeast NPR-A IAP/EIS 
(1998). Lethal effects are expected to result from moderate to heavy oiling of any birds contacted. Oiled 
individuals may lose the water repellency and insulative capacity of their feathers and subsequently die from 
hypothermia. Light to moderate exposure could reduce future reproductive success as a result of pathological 
effects on liver or endocrine systems (Holmes, 1985) that interfere with the reproductive process and that are 
caused by oil ingested by adults during preening or feeding. Stress from ingested oil can be additive to ordinary 
environmental stresses such as low temperatures, and metabolic costs of migration. Oiled females could transfer 
oil to their eggs, which at this stage cou'd cause mortality, reduced hatching success, or possibly deformities in 
young. Flocks of staging eiders could contact oil in nearshore areas. Food resources could be adversely affected 
by oil, causing indirect, sublethal effects that decrease survival, future reproduction, and growth of the affected 
individuals. Because the spectacled eider population has declined 50 percent, even relatively low mortality still is 
likely to represent a minor to moderate, potentially significant, effect. 


d. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s could mitigate the effects on eiders of three types of problems that may result from oil 
and gas development activities: disturbance from noise or activity, adverse alteration of habitats, and 
contamination of waterbodies occupied by eiders. No stipulations specifically apply to bowhead whales. 


ROP E-6, by restricting approval of permanent oil and gas facilities within 500 ft of the floodplain of various 
waterbodies to those that would cause minimal impacts to wildlife, including those from vehicle and aircraft noise 
and activity on roads and airstrips, could mitigate disturbance of breeding waterfowl and shorebirds in particular. 


ROP F-1, by requiring that aircraft use be conducted so as to minimize impacts to birds, could mitigate aircraft 
disturbance of birds. 


ROP E-6, by restricting approval for location of permanent oil and gas facilities within 500 ft of the floodplains of 
various wetlands to those projects that are likely to cause minimal impacts to wildlife, could reduce the loss 
(burial) of wetland habitats that are important for breeding eiders. 
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Stipulation A-2, by requiring storage and fueling to take place in diked and impermeably lined areas at least 500 ft 
from the active floodplain of fish-bearing and 100 fi from the active floodplain of non-fish-bearing 

waterbodies, could prevent spilled fuel, other petroleum products, and other liquid chemicals from entering 
waterbodies where eiders (including nesting or brood-rearing eiders occupying adjacent habitats) could become 


Stipulation A-3, by prohibiting the refueling of most equipment within 500 ft of the active floodplain of 
fish-bearing and 100 ft of the active floodplain of non-fish-bearing waterbodies may prevent spilled fuel from 
entering waterbodies where eiders (including nesting or brood-rearing eiders occupying adjacent habitats) could 


ROP C-1, by recommending that refueling of most equipment take place at least 500 feet from the active 
floodplain of fish-bearing and 100 feet from the active floodplain of other waterbodies, may prevent spilled fuel 
from entering waterbodies where eiders (including nesting or brood-rearing eiders occupying adjacent habitats) 


ROP E-6, by restricting approval of permanent oil and gas facilities within 500 ft of the active floodplain of 
waterbodies to those projects that are likely to cause minimal impacts to wildlife, may prevent spilled fuel or 


leaking pipeline oil from entering waterbodies where ciders (including nesting or brood-rearing eiders occupying 
adjacent habitats) could become contaminated and die. 


These stipulations and ROP’s would minimize disturbance of eiders from most factors, minimize adverse 
alteration of habitats, and could help prevent spilled fuel or other toxic materials from reaching waterbodies 
where eiders (including nesting or brood-rearing eiders occupying adjacent habitats) could become contaminated. 
In most cases, the stipulations and ROPs are likely to affect only a relatively small proportion of available habitat 
of the type indicated, and/or a relatively small proportion of an cider species regional population. 


e. Conclusion--First Sale 


Under Alternative A, only if bowhead whales were to migrate exceptionally near the coast coincident with the 
presence of vessel or low altitude aircraft traffic is it likely they would be disturbed by activities associated with 
non-oil and gas transport activities or oil and gas transport and seismic activities discussed in the LAP/EIS. 
Bowheads may exhibit temporary avoidance behavior in the presence of vessels. Effects from such exposures are 
likely to be short term and negligible. Spilled oil or other contaminants are not likely to reach typical bowhead 
migration habitat at concentrations that would cause effects exceeding a negligible level. 


Disturbance effects from non-oil and gas survey aircraft operations, small summer camps, waste/fuel spill 
removal, river transport activity, habitat loss, aerial surveys, and winter ground transport, oil and gas seismic 
exploration and gravel mining activities on spectacled and Steller's eiders are likely to be short term and localized 
and result in negligible effects. Aircraft overflight effects on ciders are likely to be temporary and nonlethal, 
breeding habitat are likely to result in negligible population effects. Elevated activity and air traffic in the vicinity 
of large summer camps may result in minor impacts on both local and regional populations of these two species. 
Routine helicopter traffic to oil and gas development sites in summer, especially over higher density areas, is 
likely to result in minor impacts. Depending on the nature and duration of behavioral changes caused by 
disturbance, such effects could be considered a “take” under the ESA. 


Effects from crude-oil spills, when confined to terrestrial and freshwater aquatic habitats where mortality of eiders 
is likely to be relatively low, is expected to be minor. Minor to moderate effects are likely for these eider 
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populations if a spill were to enter a river delta or nearshore marine habitats during a period when occupied by 
substantial numbers of brood-rearing. staging or migrating individuals. There is 2 potential for a significant 
impact as a result of an oil spill in this circumstance. Quantitative effects may be difficult to separate from natural 
variation in population numbers. Supulations would decrease disturbance from most factors for threatened eiders 


and help prevent fuel and oil pollution and degradation of important bird habitats. 


f. Multiple Sales 


If multiple sales were to occur under Alternative A, construction activity could last 15 to 30 years, tapering off as 
existing infrastructure is used for each succeeding development. Under the multiple-sale scenario, depending on 
the oil price, up to 3 times the number of exploration and delineation wells could be drilled (24 to 96 for multiple 
sales versus 8 to 40 for the first sale; Table [V-07 and Table [V-05); the number of production pads is projected 
to increase from 0 to 8 for the first sale to 0 to 16 for multiple sales (Table [V-07 and Table [V-05). Total 
pipeline mileage would be likely to increase (driven by the price of oil, which dictates whether any development 
would occur) from 230 to 740 mi (Table [V-29). Effects from disturbance factors and habitat alteration or loss 
from each development are likely to be short term and negligible to minor over most of the Planning Area (see 
discussion for the first sale). Habitat buried or excavated in the vicinity of development and production facilities 
or at gravel mine sites essentially would be lost to species present before development. Surface. air, and foot 
traffic could increase substantially in some areas if oil-field facilities associated with multiple sales are grouped in 
high resource interest areas. If these are located in higher concentration areas, (as appears to be likely south of 
Barrow), greater numbers of individuals are expected to be displaced than with a single sale. Multiple sales likely 
would result in increased vessel traffic over a longer period of years, although the general effects on bowhead 
whales and eiders are likely to be similar to those described above. Such effects could alter the populations of 
these local areas substantially, and effects could extend to regional populations and involve long-term changes in 
distribution. With multiple developments concentrated in a limited region, population effects could be elevated to 
a moderate level. 


The estimated number of onshore oil spills of 500 bbl or greater is expected to stay constant (0 for the $18/bbI no 

scenario, | for the $30/bbi development scenario) for both first sale and multiple sales (Table 
IV-19). Also, the number/volume of small crude or refined oil spills, estimated at 130 crude/323 refined under the 
first sale (average size 3/0.7 bbi; 127/29.4 gal) is expected to remain constant if multiple sales occur (Table 
IV-20). These small, chronic spills generally are contained and cleaned up on pads and roads. Habitat 
contamination is expected to increase locally at the spill sites and along any streams contaminated by these spills. 
Any habitat contamination that is not effectively cleaned up is likely to persist for several years but is expected to 
result in negligible to potentially minor effects. Recovery of cumulative lost productivity and recruitment may not 
be detectable above the natural fluctuations of the population and survey methods/data availabie. 


g. Conclusion-Multiple Sales 


Under Alternative A, displacement of eiders by disturbance and habitat alteration or loss is expected to increase 
substantially if development and production facilities are concentrated in limited regions with higher resource 
potential (i.c., northern Planning Area). This also could occur in several portions of the Planning Area if multiple 
sales are held and development occurs in areas where higher density of eiders occurs. Such 

development potentially could alter local populations in these areas. For Steller's eider, that may be particularly 
vulnerable to habitat changes or disturbance in the vicinity of the nesting area south of Barrow, effects could 
extend to regional populations and involve long-term changes in distribution. Although most effects that would be 
likely to occur throughout the Planning Area are expected to be short term and negligible to minor, moderate 
effects could occur if eider concentrations were contacted more frequently by the likely increased number of 
crude- and refined-oil spills under the multiple sale scenario. The likely increase in numbers of small crude-oil 
and refined-oil spills (over single sale estimates) would be expected to elevate losses of eiders somewhat during 
the period of development resulting from multiple sales. Although in any scenario of losses and subsequent 
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recovery of cumulative host productivity and recruitment may not be detectable above the natural population 
fluctuations given the survey methods/data available, they would be considered significant for these ESA-listed 
species. Effects of oil and gas developments resulting from lease sales following the first sale are expected to be 
additive to those of the first, and may range from a slight increase to a doubling or tripling of effect. This would 
depend on whether the later developments were concentrated or scattered through areas of low or high density of 
eiders that may through time vary in their vulnerability to development activities. If subsequent developments are 
more scattered, they may occur by chance in areas of low cider vulnerability and thus add little to the effects of 
earlier sales. 


12. Economy 


a. Effects of Non-Oil and Gas Activities 


For Alternative A, recreation-field employment would be generated by 30 one-week float-trip parties per year, 
which is equal to one person working for 8 months each year (Delaney, 2002, pers. comm.). 


b. Effects of Oil and Gas Activities 


The first Alternative A lease sale would generate economic activity manifested primarily in revenues to |) 
government, 2) employment, and 3) personal income. The economic effects would occur in the North Slope 
Borough (NSB), South Central Alaska, and Fairbanks. The exploration and development projected in Table [V-06 
and discussed in Section IV.A.1.b. form the basis for analysis of potential economic effects in this section. The 
reader should refer to the 2¢ sections for a description of timing of activities including wells, rigs, production pads, 
pipelines, and staging bases. The activities and construction and operation of infrastructure described in the 
exploration and development scenario generate economic activity. As Section IV.A.1.b. indicates, Alternative A 
is designed to allow oil and gas leasing and development of all lands administered by BLM in the Northwest 
NPR-A Planning Area. 


(1) Revenues 


With long-term oil prices at $18 or lowcr per barrel, (with corresponding gas prices at or below $2.56 per 
Tcf)--and with the expectation that long-term oil prices will remain at or about $18/bbl--projected revenues could 
be expected to be similar to those accruing from the 1999 Northeast NPR-A Lease Sale, i.c., the NSB would show 
a one-year, 10 percent reves ‘crease, and the State and Federal Governments would show a negligible revenue 
increase. In the 1999 sai’ 2: ae of Alaska received $38 million in bonus bids, of which it transferred $28 
million to the NSB in grants. The Federal Government also received $38 million in bonus bids. The State and 
Federal Governments each receive approximately $2 million per year in rentals. See Section IIL.C.1 for details of 
the distribution of revenues from the 1999 Northeast NPR-A lease sale. Because the NSB cannot collect 

tax on infrastructure or improvements on Federal lands, no property taxes would accrue to the NSB from any oil 
or gas activity on NPR-A. 


The activities projected with $30/bbi oil prices ($4.27/Tcf for gas) would, in the early years of production, 
generate an increase of 27 percent in revenues from royalties to the NSB above those projected for the 
no-development scenario. In the latter years of production, royalty revenues would taper to 5 percent above the 
level they would have been at without development. The assumption for this analysis is that the State would 
allocate half of its share of royalty revenues to the NSB--$33 million in the first year of production, tapering to $3 
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million in the latter years. These are percentages of the NSB budget, estimated at $120 million in 2013 
(hypothetical first year of production) and $60 miilion in latter years. 


The activities in the early years of production would generate increases in revenues from royalties to the State of 
Alaska of 3.4 percent above the level they would have been at without development. The increases would taper to 
less than 0.3 percent above the no-development level in the latter years of production. In this analysis, these 
numbers represent revenue expressed as a percentage of the State budget ($4.3 billion in 2000) and are assumed 
to be constant in real dollars for future years. The royalty revenue to the State would be about $67 million in the 
first year of production, tapering to $7 million in the latter years. This figure is based in turn on the Federal 
royalty rate of 16.67 percent. According to law, the Federal Government must share 50 percent of the Federal 
royalty rate with the State; and the State must share a portion of its royalty with the affected local government 
(see Section [ILC.1 ). The affected local government in this case is assumed to be the NSB. The State can collect 
severance tax of 12.5 percent for the first 5 years and 15 percent for the following years. The average annual State 
severance tax is estimated to be $112 million in the early years declining to $11 million in the latter years. 


Production activities would generate increases in revenues from royalties to the Federal Government of less than 
0.004 percent above the no-development level of the Federal budget--about $67 million in the first year of 
production, tapering to $7 million in the latter years, based on the Federal royalty rate of 16.67 percent. 


Note: These figures represent the Federal Government's 50 percent share of the projected royalty. 


(2) Employment and Personal income (Not Related to Oil Spills) 


With long-term oil prices at $18 or lower per barrel (with corresponding gas prices at or below $2.56 per Tcf)-- 
and with the expectation that long-term oil prices will remain at or about $18/bbl--employment and personal 
income are shown in Table [V-21. The difference would be less than 0.1 percent above the 1999 baseline for the 
NSB and for the rest of Alaska. Employment and personal income shown in Table ['V-21 would be generated 


during the 6 years of exploration. 


For employment and personal income, the potential economic effects of development would occur in three major 
phases: exploration, development and production. tape png anne aoa * 
relatively low levels in exploration, peak during development, and drop to a plateau in production phase. This 

pattern of economic effect is reflected in the exploration and development scenario described in Table [V-02 and 
Table [V-03 and in Section [V.A.1.b. All direct workers are assumed to stay in enclaves on the North Slope 
during their work time and commute to residences elsewhere in their time off. Their places of residence during 
the time they are not in an enclave are assumed to be in NSB villages or in South Central Alaska or the Fairbanks 
area as indicated in Table [V-22. 


Note: Approximately 30 percent of current North Slope workers in the classification of oil and gas commute to 
residences outside Alaska (Hadland, pers. comm., 02; Hadland and Landry, 2002). The workers who commute 
to residences outside the State would not ; erate .ne economic effects of indirect and induced employment-- or 
expenditure of income in the State--and would have a negligible effect on the economy of the rest of the U.S. 


All workers would be present at a new enclave staging base somewhere in the Northwest NPR-A or in associated 
enclave-support facilities in and near the Prudhoe Bay complex for approximately half of the days in any year. 


For activities projected with $30/bbI oil prices, the increase in total employment and personal income is shown in 
Table [V-22. The difference is less than | percent above the 1999 baseline for the NSB and the rest of Alaska 
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(except for NSB personal income during the development phase, which would be 3.4% above baseline). 


Note: These activities also generate employment and personal income in the rest of the U_S.. but the percent 
contribution to the overall U.S. economy is so small that i is not analyzed here. 


For activities projected with $30/bbi oil prices, exploration phase would occur between 2005 and 2014, 
development phase would occur between 2011 and 2018, and production phase would occur between 2013 and 
2034. To simplify analysis, data for employment and personal income are presented as annual averages for the 


“Direct employment” refers to jobs that are actually in the fields of oi! and gas exploration, development, and 
production. “Indirect employment” refers to jobs that support exploration, development and production activities. 
For example, jobs involved with providing food to workers while they are working on the North Slope would be 
“indirect employment.” Helicopter pilots and mechanics on the North Slope are another example of indirect 
workers. Both direct and indirect workers spend a part of their earnings for food, housing. clothing, etc. The 
aggregate of yobs associated with providing those goods and services is termed “induced 

derived from direct, indirect, and induced employment is defined as “personal income” in Table 
IV-21 and Table [V-22. 


As another example, through the development (or the continued use) of facilities that are taxable by the NSB, the 
NSB would have additional revenues available that most likely would be used for its ongoing operations. This in 
turn results in NSB government jobs. This is in large part how the indirect and induced jobs are generated in the 
NSB. 


(3) Employment Related to Spills 


No employment would be generated from cleanup of small spills of less than 500 bbl, large spills of S00 bbi from 
a pipeline, or a 900-bb! crude or diesel spill from a facility. On-site workers doing other operations would clean 
up spills of these sizes. 


(4) Subsistence as a Part of the North Slope Borough Economy 


The predominately Inupiat residents of the NSB have traditionally relied on subsistence activities. Although not 


fully part of the cash economy, subsistence hunting is important to the NSB's whole economy and even more 
to its culture. For effects on these aspects, see Section [V.C.14 Subsistence-Harvest Patterns and 


Section [V.C.15 Sociocultural Systems. 


c. Effectiveness of Stipulations and Recommended Operating Procedures 


Under Alternative A, stipulations and ROP’s would not alter the economic effects. 


d. Conclusion-First Sale 
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Alternative A, at $30/bbi, would generate a 27 percent increase in NSB revenue above the no-development level 
of NSB revenues in the carly years, tapering to a 5 percent increase in the latter years. Alternative A in the early 
years of production would generate increases in revenues to the State of Alaska of 3.4 percent above the 
no-development level that would taper to less than 0.3 percent in the latter years of production. For the NSB, 
Southcentral Alaska and Fairbanks, the increase in total employment and personal income during exploration, 
development and production would be less than | percent over the 1999 baseline (except for NSB personal 
income during development phase, which would be 3.4 percent). Alternative A, at $18/bbl (assuming 6 years of 
exploration), would generate a one-year (lease year), 10 percent NSB revenue increase and less than 0.! percent 
increase in employment and personal income for the NSB, South Central Alaska, and Fairbanks. 


e. Multiple Sales 


The effect of multiple sales for Alternative A is projected to be appro-.imately two times that of the first sale for 
this alternative. Subsequent sales would likely heighten the economic effect in any given year, as exploration, 
development, and production resulting from separate lease sale; occur in the same years. Multiple sales would 
lengthen the period of economic impact, as the lives of new fields would extend beyond the lives of those fields 
that resulted from the earliest lease sales. 


f. Conclusion--Multiple Sales 


The effect of multiple sales for Alternative A is projected to be approximately two times that of the first sale. 


13. Cultural Resources 


a. Effects of Non-Oil and Gas Activities 


Under Alternative A, the type of non-oil and gas activities would be the same as those under the No Action 
Alternative. However, the level of activity and duration could increase by as much as a factor of 3. This means 
there is a greater likelihood of impacts on cultural resources under this Alternative than under the No Action 
Alternative, but the impacts would still be minimal. 


b. Effects of Oil and Gas Activities 


Under Alternative A, the level of seismic activity is expected to increase beyond that projected under the No 
Action Alternative because unlimited oil and gas exploration would be allowed in the Northwest NPR-A Planning 
Area. While the types of impacts to cultural resources would remain the same, the increased level of seismic 
activity would increase the possibility that impacts could occur. However, even with the increased activity level, 
in most instances (as described in the No Action Alternative), any impacts that do occur are not expected to be 
significant 


Cultural resources are not ubiquitous in the Planning Area, as are wildlife and vegetation. Although cultural 
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resources--because of their near-surface and surface contexts (as well as other factors)--are more common than 
paleontological resources, cultural resources tend to be more easily recognized and therefore avoided. As a result. 
it is quite possible that oil and gas exploration or development activities would have limited impact on cultural 
resources simply because, in most cases, such oil and gas activities could be conducted so as to avoid the 
locations where cultural resources occur. 


(1) Effects of Disturbances 


Under Alternative A, the level of activity in the Planning Area would probably be at its maximum. However, 
because most of the activity would occur during the winter months, the potential for impact to cultural resources 


The drilling of as many as 16 exploration wells and 24 delineation wells is projected to occur under Alternative A. 
Because of the limited availability of drill rigs, no more than a few wells are expected to be drilled at one time. If 
the maximum 40 exploration and delineation wells are drilled, drilling activities would certainly occur over the 
span of several winter seasons and drill pads, camp pads, roads, and airstrips made of ice and snow would be 
used. Because no permanent pads, roads, or airstrips would be constructed and, therefore, no gravel or rock 
needed, no significant disturbance of the ground would occur and buried as well as most surface cultural 
resources would not be in jeopardy (see No Action Alternative). The only significant subsurface disturbance that 
would occur as a result of the actual drilling would be the creation of the drill hole itself. It is possible that drilling 
the hole could impact a small amount of material if a well bore were to be drilled through a cultural resources site, 
but the likelihood of that occurrence is minuscule and impacts to the site would probably be minimal. 


The effects of disturbance from development--the construction of as many as 8 production pads (connected by 
roads), one airstrip, one pump station, two staging bases and approximately 230 mi of pipeline--could occur under 
Alternative A. Surface disturbance resulting from this work would impact approximately 250 acres. It is possible 
that surface cultural resources could be impacted (buried) as a result of such construction activities, but it could be 
argued that such an impact would not be adverse. However since most surface cultural resource sites are readily 
discernable, it is unlikely that this would happen. The primary source of potential impacts to cultural resources 
would be the excavation of material for construction of the permanent facilities. If the pads/roads/airstrip material 
source were terrestrial, then extraction of material could impact buried cultural resources. 


It is anticipated that pipelines would not have associated all-weather roads or pads and would be constructed 
during the winter months from an ice road and/or pads. Therefore, the only significant impact resulting from 
pipeline construction would be associated with the placement of vertical support members (VSM's). Because of 
the near-surface and surface contexts of cultural resources sites it is possible that cultural resources could be 
impacted. Given the limited area of disturbance associated with the drilling and setting of VSM's the resulting 
impact to a typical cultural site would not be significant in most cases. If buried pipelines were to be used, 
disturbance and impacts to cultural resources could occur during excavation, construction and burial, depending 
on the depth, size, and location of the pipeline. 


(2) Effects of Spills 


An estimated 65 to 80 percent of all spills are confined to a pad. Spills not confined to a pad usually are confined 
to an area adjacent to the pad. In the exploration stage, it is assumed that most spills would occur on an ice pad, 

ice road, or during winter conditions when cleanup is less invasive than in a summertime terrestrial spill. In such 
a case, a buried cultural resource site would probably not be affected by the spill or subsequent spill cleanup. On 
the other hand, a surface cultural resources site could be impacted by such a spill and/or the subsequent cleanup. 
The effects of spills and spill cleanup associated with development would be similar to those associated with 
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summer would have a greater potential of impacting esther surface or buned cultural resource sites since the 
effects of both spill and cleanup would be more intense than if the same spill occurred in a frozen environment. 


c. Effectiveness of Stipulations and Required Operating Procedures 


There are no stipulations or ROP’s that directly address the protection of cultural resources. However, sti 

C-1b and ROP C-le would provide protection from seismic and overland move activities that could potentially 
disturb the vegetative mat and impact cultural resources that are near the surface. In addition, stypulations A-!, 
A-2, and A-3 and ROP’s A-6 and E-1 would help to prevent large fuel or crude oil spills, and consequently reduce 
the already small potential for impacts to cultural resources from spill cleanup. The NHPA requires that an 
archacological resource survey be completed before any undertaking occurs on Federal lands. Ground-disturbing 
activities such as the construction of burned pipelines are considered undertakings. If cultural resources are 
identified during the survey. Federal law requires that all impacts to these resources be mitigated to the 
satisfaction of the land manager and the State Historic Preservation Office. 


d. Conclusion--First Sale 


Under Alternative A, impacts to cultural resources from management activities other than oil and gas exploration 
and development would be as previously stated. Impacts would include displacement and/or destruction of 
resources and are anticipated to be minimal regardless of the level of sersmic activity. Under Alternative A, the 
potential impacts to cultural resources from first sale oil and gas exploration and development would be at their 
highest level due to the amount of anticipated surface and subsurface disturbance. 


e. Multiple Sales 


For multiple sales under Alternative A, potential impacts could increase by a factor of two, depending on a suite 
of variables, including construction techniques and associated oil field infrastructure. The scattered nature of 
cultural deposits and the fact that the locations of most remain unknown make it somewhat difficult to assess the 
likelihood and severity of potential impacts except to say that as oi! and gas activities increase, the potential for 
impacts to cultural resources increases. 


f. Conclusion-—Multiple Sales 


For multiple sales under Alternative A, potential impacts to cultural resources from management activities other 
than oil and gas exploration and development would be as previously described. However, the probability of 
impacts occurring might increase. The potential impacts to cultural resources from oil and gas exploration and 


development could increase significantly compared to that of a single sale. This statement 1s not meant to be an 
equivocation but simply reflects scattered distribution of cultural locales and the fact that the locations of most 


remain unknown. 


14. Subsistence-Harvest Patterns 
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This discussion 1s concerned wath subsistence resources and subsistence-harvest paticrns of Native communstes 
mm and adjacent to the Northwest NPR-A that could be impacted by ground-management actions and oil and gas 
leasing within the Planning Area. These communities are Point Lay, Wainwright. Barrow, Atgasuk. and Nuiqsut. 
Under Alternative A. all BL “4-administered lands in the Planning Area would be available for leasing. 
Restnctions on sersmac activities, exploratory drilling. and the siting of permanent facilities in the Planning Area 
would depend on future site-specific analysis. Under Alternative A. no Special Areas, wilderness study areas, or 
Wild and Scenic Rivers would be proposed. The entire Planning Area would be open to recreational OHV use and 
there would be no restrictions on the use of airboats. Protective measures would include applying stipulations and 
identifying Visual Resource Management Areas. Additional protection could be introduced following future 
NEPA analysis on specific proposed activities. The activities and events most likely to have some effect on 
subsistence-harvest patterns would be various types of notse and disturbance (vessel traffic, air traffic, seismic 
surveys, pad construction, Grilling. pspeline construction), oil spills, and habitat disturbance. 


The primary subsistence resources and aspects of subsistence-harvest patterns covered in this analysis are: |) a 
heavy reliance on caribou and fish in the annual average subsistence harvest for all five villages: 2) a heavy 
reliance on bowhead whales im Wainwright, Barrow, and Nuiqsut and beluga whales in Point Lay). 3) 
subsistence-harvest areas overlap for many species harvested by these communities, 4) subsistence hunting and 
fishing are cultural values that are central to the Inupiat lifeway and culture: and 5) the importance of 
guaranteeing healthy populations of these resources for local subsistence needs. 


For the communities mentioned above, most of Barrow’s terrestnal subsistence-harvest area, the western edge of 
Nunqsut's terrestnal subsistence-harvest area, and most of Aigasuk's and Wainwnght's terrestrial 
subsistence-harvest areas. and the eastern portion of Powt Lay's terrestrial subsistence-harvest area are within the 
Planning Area (see Sec. 111.C.3). 


a. Effects of Non-Oil and Gas Activities 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of disturbances 
from non-oil and gas activities under Alternative A on terrestnal mammals, freshwater fish, marine fish, birds. 
bowhead whales, beluga whales. other marine mammals (mnged. spotted. and bearded seals. walruses. polar 
bears, and gray whales) are analyzed in detail in this section under the various resource categones above and are 
summanzed below. 


The fall and winter harvest seasons are times when subsistence resources are available well past coastal areas and 
rivers accessible in the summer. Winter allows access to an expanded harvest area for ungulates and furbearers 
and can lead to greater potential industry and hunter contact and consequent disruption of harvest activitics. 
Winter also 1s atime when wildlife are more vulnerable to natural environmental stresses limited forage. severe 
cold, high winds, and compacted snow cover. The effects on certain subsistence resources and their harvest from 


The type of impacts to terrestrial mammals would be similar to those under the No Action Alternative but could 
be more frequent, greater in extent. or longer in duration A greater number of individual animals would likely be 
exposed to human activites. Impacts from recreation and overland moves would be the same as the No Action 
Alternative 


Actions and impacts associated with Alternative A that could cause disturbance to freshwater fish are similar to 
those described under the No Action Alternative. Non-oil and gas related activities are not likely to have a 
measurable effect on manne fishes 
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Effects on birds from non-oil and gas activities under Alternative A are likely to be somewhat greater than those 
disturb most bird species or affect their habitats. Ptarmigan, gyrfalcon, and snowy ow! may be displaced 

ily from vehicle routes, a negligible effect. Under Alternative A. occupation of large camps is anticipated 
to increase from the 6 weeks projected under the No Action Alternative to 12 weeks; this difference is not likely 
to alter the disturbance effects on birds significantly. Those birds that are displaced when the camp is first 
occupied probably would not return to the area to renest after 6 weeks any more than after 12 weeks because of 
insufficient time remaining in the short arctic breeding season to raise a brood. Also, those individuals that are 
tolerant of camp activity for 6 weeks would probably be tolerant for 12 weeks. Effects of small camps that are 
frequently moved are likely to be negligible for most activities and species, but could increase to a level 
representing a minor loss of productivity for some species that are uncommon, decreasing, or recently declined. 


Bowhead whales may be present in the Beaufort Sea pnmanily from August through October and in the Chukchi 
Sea in April to early June. Only under exceptional circumstances when whales migrate near the coast coincident 
with the presence of barge traffic or possibly air traffic to supply a shoreline camp, would bowheads be disturbed 
by non-oil and gas activities under Alternative A. Effects from such exposure are likely to be negligible. 


The primary potential causes of disturbance of marine mammals are helicopter traffic, fixed-wing aircraft traffic, 
and humans on foot. Overland moves and seismic operations occur during the winter on stable sea ice or frozen 
tundra; other activities take place in summer and early fall (June-September). These activities, if they occur along 
the coast of the Planning Area. may cause short-term displacements or harassment of hauled-out seals and polar 
bears. The effects of activities other than oil and gas exploration and development under the Alternative A on 
marine mammals (seals, polar bears, and whales) would be local and short term, with no significant adverse 


effects to the populations. 


b. Effects of Oil and Gas Activities 


Onl and gas leasing. exploration, and development/production would be allowed throughout the Planning Area 
under Alternative A. A projected 6 to 16 exploration wells and 2 t 24 delineation wells would be drilled over 
the life of the oil and gas activities. A projected 5 oil fields may be developed (Table IV -04). Exploration and 
development activities resulting from the first sale could vary substantially depending on the per-barrel price of 
oil. Thus, the number of exploration/delineation wells, exploration/delineation ngs, production pads, staging 
bases, and pipeline miles could vary. If only exploration were to occur, it is expected to take place over a period 
of 7 years. If development were to occur, it is expected to require 10 years. Production is estimated to last 22 
years. It is expected that any development in the Planning Area would involve relatively small, interconnected 
gravel structures. 


(1) Effects of Disturbances 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of disturbances 
from oil and gas exploration and development activities under Alternative A on terrestrial mammals, freshwater 
fish, marine fish, birds, bowhead whales, beluga whales, other marine mammals (ringed. spotted, and bearded 
seals, walruses; polar bears; and gray whales) are analyzed in this section (Section [V.C) above and are 
summanzed below. 


Under Alternative A, impacts on terrestrial mammals from seismic surveys would be similar in type to those 
discussed under the Seismic Option of the No Action Alternative but would be greater in extent and frequency. A 
greater number of individual animals would be exposed to human activities. The potential for disturbance of 
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hibernating bears would be greater because of the increased level of seismic activity occurring in the Planning 
Area, especially in the southern part of the Planning Area, which is better bear habitat. The potential for 
temporary disturbance of moose would also be greater if seismic activity were to be carried out in the 
southeastern part of the Planning Area. 


Impacts to terrestrial mammals from exploration drilling would be similar to those caused by seismic activity, 
though lesser in spatial terms and greater in temporal terms. Habitat impacts would be minimal, as drilling would 
occur during the winter on ice pads, facilitated by packed snow roads and ice roads. Potential causes of 
disturbance to terrestrial mammals from exploratory drilling include surface vehicular traffic, humans on foot, and 
fixed-wing aircraft traffic. in most cases, these activities are expected to cause short-term (few minutes to < |! 
hour) displacements and/or disturbance of terrestrial mammals. 


Camps at drill sites may result in localized disturbance and/or displacement of terrestrial mammals for several 
weeks to months. Exploratory drilling operations and ice roads would traverse TLH and WAH caribou wintering 
areas. Any caribou in the immediate vicinity of the activity would be disturbed, possibly having a negative effect 
on their energy balance. Because these animals are mobile and the operation is temporary, it is not expected that 
there would be any long-lasting effects on caribou. Muskoxen and moose winter distribution is such that 
exploratory drilling activities would be unlikely to have any impacts on these species unless located in the eastern 
or southeastern portions of the Planning Area; impacts would include short-term displacement or disturbance. 
Impacts to arctic foxes, grizzly bears and wolverines would be similar to impacts from seismic activities as 
discussed under the No Action Alternative seismic option, but would be more frequent or longer in duration. 
There would be a higher potential for bears and foxes to become attracted or habituated, as camps associated with 
drill sites would be in place for several months. 


Primary effects of development activities on terrestrial mammals would come from: construction of facilities such 
as roads and pipelines; motor vehicle traffic within the oil field(s) and on connecting roads; foot traffic near 
facilities and camps, aircraft traffic; crude-oil and fuel spills contaminating tundra, stream, and coastal habitats; 
and from habitat alteration associated with gravel mining and construction. The greatest potential for significant 
impacts to caribou is through disruption of the movement of mosquito-harassed TLH caribou between 
insect-relief habitat and foraging areas. Infrastructure and activities in oil fields may delay or deflect movements 
of caribou between coastal insect-relief areas and foraging habitat farther inland. The TLH, WAH, and CAH core 
calving ranges lie outside of the Planning Area, thus development is expected to have no effect on caribou 
movements within the calving range, and no calving activity would be displaced. Development activities are not 
expected to result in the loss of any core calving habitat. 


Moose occur in low densities in the Planning Area during the summer and are concentrated in major drainages at 
the southern edge of the Planning Area in the winter. Under Alternative A, moose could be temporarily displaced 
or disturbed during construction of a southern pipeline route. If gravel is mined from riverbeds in the Planning 
Area, there is a potential for temporary displacement and disturbance of moose. Minimal habitat disturbance 
would occur at river crossings. 


Muskoxen are uncommon in the Planning Area. Initial development activities are unlikely to impact muskoxen. 


Grizzly bears within a few miles of noise sources may be disturbed. Major sources of noise include construction 
of roads, installation of pipelines, gravel mining, and drilling operations. Oil exploration and development under 
Alternative A are expected to attract some grizzly bears to oil field facilities and may result in the loss of some 
bears because of interactions with humans. Minimal habitat disturbance would occur from gravel mining and 


Potential effects on wolves include short-term disturbance from air and surface traffic and human presence, and 
increased hunting and trapping pressure through improved access or increased human presence that may be 
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associated with oil development. Wolves are generally not abundant in the Planning Area. 


Potential effects on wolverines could include disturbance from air and surface-vehicle traffic, increased human 
presence, and habitat alteration. Some wolverines may be displaced near oil field facilities. 


Oil and gas development activities can affect the arctic fox by increasing the availability of food and shelter. An 
increase in the fox population may adversely affect some fox-prey species (such as ground-nesting birds) in the 

development area and over a region larger than the oil field itself. If development occurs in the arctic foothills or 
mountains, similar impacts to red foxes could occur. 


Small rodents and their predators would be affected locally by loss of of habitat of individuals along pipelines, 
gravel pads, and other facilities. Effects are expected to be insignificant to populations on the Arctic Slope of 
Alaska. 


Seismic surveys under Alternative A are expected to have no measurable effect on arctic fish populations. 
Construction-related activities that may affect arctic fish include water withdrawal related to the construction of 
drill pads, roads, and airstrips, and discharges related to exploratory drilling. These winter activities could 
adversely affect arctic fish depending on the location of the construction and the quantity of freshwater 
withdrawn. Lake water withdrawal might be expected to kill a small number of individual fish but is expected to 
have no measurable effect on arctic fish populations in the Planning Area. Activities related to development that 
could impact fish include excavation of material sites, construction of pipelines, pads, roads, airstrips, and 
causeways, and water withdrawals. One impact related to these structures is the potential to alter flow patterns 
to--and within--waterbodies. Potential loss of migratory capacity could stress or kill fish if they were unable to 
migrate to food rich habitat in the summer, reach spawning areas, or move into overwintering habitat. Pipeline 
construction associated with Alternative A is expected to have no measurable effect on arctic fish populations in 
the Planning Area. 


Marine fishes could be affected by marine seismic surveys, marine construction, and marine oil or fuel spills. No 
measurable effect on marine fish populations would be expected. While there is no stipulation that precludes 
seismic surveys above overwintering areas, the likelihood of them occurring in such areas is considered very low. 


Winter seismic operations may displace smali numbers of ptarmigan, gyrfalcons, and snowy owls temporarily 
from within 700 ft to 0.6 mi of the activity. The duration of disturbance incidents is likely to be brief and 
infrequent and not result in a substantial adverse effect. The overall population effect from this activity is likely to 
be negligible. 


Oil and gas activities in areas where waterfow! and other species occur potentially could cause increased 
disturbance from routine aircraft operations, gravel-mining operations, presence of gravel pads and facilities, and 
associated vehicle and foot traffic. Most incidents are expected to result in minor effects from which individuals 
would recover within hours to | day. The presence of facilities and construction of gravel structures would result 
in displacement from favored habitats and associated energy costs, which could result in short-term negative 
effects during breeding, brood rearing, or migration; however, the footprint of such structures is quite small, so 
effects are not likely to be evident at the regional population level. 


Air traffic is likely to be the most important source of disturbance associated with oil and gas development: 
helicopters are the most disturbing type of air traffic. Disturbance effects may be particularly serious in areas of 
higher densities of several species that are especially sensitive to disturbance or whose populations have declined 
or are declining. Species at particular risk from disturbance effects in the Dease Inlet/Admiralty Bay area include 
red-throated loon, tundra swan, brant, long-tailed duck, king eider, and Sabine's gull; in the vicinity of Smith Bay, 
yellow-billed loon, tundra swan, and Sabine's gull: in the south-central area, yellow-billed and red-throated loons, 
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king cider, and Sabine's gull; and in the western area, red-throated loon, long-tailed duck, and king cider. 


The presence of pads, short connecting roads, facilities, and drilling operations would displace all but the most 
tolerant individuals of bird species breeding locally from the affected site, and probably also from the immediate 
area. Such displacements are not expected to cause long-term effects on population productivity, but there would 
be a long-term or permanent local result. The overall effect is likely to be negligible. Gravel mining activities 
would displace any nesting species to undisturbed habitats from the local area (up to SO acres), with potential for 
lowered productivity. and could cause local disturbance and temporary displacement of the resident. Overall 
effects could range from negligible for species with abundaat, stable or increasing populations, to minor where 
mining eliminates breeding habitat of declining species. 


The bowhead whale migration route typically is well offshore, so it is unlikely whales would experience intense 
or frequent disturbance from noise originating from activities in the Northwest NPR-A. Seismic surveys occur 
during winter months (December-April) when bowhead whales are absent from the region. Some potential noise 
and disturbance from aircraft traffic and seismic activities could occur along the coast and disturb beluga whale or 
other marine mammals. Effects are expected to be local and short term (generally < | year). 


Air traffic would be 4 potential source of disturbance to ringed or spotted seals hauled out on the ice or beaches 
along the coast and to polar bears using coastal habitats. Aircraft disturbance of hauled-out seals in the Planning 
Area could result in injury or death to young ringed seal pups. Although air-traffic disturbance would be very 
brief, the effect on individual seal pups could be severe. Aircraft disturbance of small groups of spotted and 
ringed seals hauled out along the coast is not likely to result in the death or injury of any adult seals, although 
increases in physiological stress caused by the disturbance might reduce the longevity of some seals, if 
disturbances were frequent. Seals and polar bears could be affected by possible oil exploration offshore drilling 
from an ice island and subsequent oil development on the coast of the Dease InleVAdmiralty Bay area. Onshore 
activities are not likely to affect individual marine mammals or populations. 


(2) Effects of Spills 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of spills on 
terrestrial mammals, freshwater fish, marine fish, birds, bowhead whales, beluga whales, other marine mammals 
(ringed, spotted, and bearded seals: walruses; polar bears; and gray whales) are analyzed in this section Section 
IV.C above and are summarized below. 


Under Alternative A, 130 small, crude-oil spills (averaging 3 bbl in size) and 323 small, refined-oil spills 
(averaging 29 gal) are estimated to occur over the production life of the Planning Area. A maximum of | large 
spill (SOO or 900 bbI for this scenario) and no very large spills (> 120,000 bbl) of crude are projected. An 
estimated 65 to 80 percent of the crude-oil spills associated with NPR-A oil production would occur on drilling 
pads and be contained. Typical refined products that are spilled on the Alaska North Slope include aviation fuel, 
diesel fuel, engine lube oil, fuel oil, gasoline, grease, hydraulic oil, transformer oil, and transmission oil. The 
extent of environmental impacts would depend upon the type and ammount of materials spilled, the location of the 
spill, and the effectiveness of the response. 


Adult caribou, moose, and muskoxen that become oiled are not likely to suffer from a loss of thermal insulation 
during the summer, although toxic hydrocarbons could be absorbed through the skin or inhaled. However, the 
oiling of young calves could significantly reduce thermal insulation, leading to death. Oiled caribou, moose, and 
muskoxen hair would be shed during the summer before the winter fur is grown. Because the outer guard hairs of 
caribou are hollow, if caribou were to become oiled in the winter after shedding their summer coats, oiling would 
not be expected to affect thermal insulation. No documented caribou deaths have been caused by the numerous 
spills associated with the TAPS. For the most part, onshore oil spills would be very local ( < | acre) in their 
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effects and would not be expected to significantly contaminate or alter caribou, moose, and muskoxen habitat. 
Caribou, moose and muskoxen probably would not ingest oiled vegetation, because they tend to be selective 

traffic, air traffic, and personnel) at the spill site would frighten caribou, moose, and muskoxen away from the 
spill and prevent the possibility of these animals grazing on the oiled vegetation. Some local contamination of 
tundra vegetation is expected to occur. Spills that occur within or near streams and lakes could affect foraging 
habitat along these streams. Caribou, moose, and muskoxen oiled by contact with a spill in contaminated lakes, 
ponds, rivers, or coastal waters could die from toxic hydrocarbon inhalation and absorption through the skin. 


Grizzly bears depend on coastal st: ams, beaches, mudflats, and river mouths during the summer and fall for 
catching fish and finding carrion. If an oil spill contaminates beaches and tidal flats along the Beaufort Sea coast, 
some grizzly bears are likely to ingest contaminated food, which could result in the loss of a few bears. Direct 
contact with oil can cause skin damage and temporary loss of hair to bears, with adverse effects on thermal 
ooiiidin 


Small mammals and furbearers could be affected by spills from oiling or inges*'on of contaminated forage or prey 
items. These impacts would be localized around the spill area and would not have population level impacts. 


Given the small size of the fuel spills anticipated and the fact that they would most likely happen on pads, fuel 
spills associated with Alternative A are not expected to have a measurable effect on arctic fish populations. Fuel 
spills occurring in a small body of water containing fish with restricted water exchange might be expected to kill a 
small number of individual fish but are expected to have no measurable effect on arctic fish populations. 


Fuel and oil spills associated with Alternative A are not expected to have a measurable effect on marine fish 
populations. Some marine fish in the immediate area of an offshore oil or diesel spill could be lethally or 
sublethally affected, particularly if the spill were to occur when marine fish were migrating and feeding nearshore 
(summer), or in overwintering areas during winter (an estimated 3-year recovery). Sublethal effects may include 
changes in growth, feeding, fecundity, and survival rates and temporary displacement. Other possibilities include 
interference with movement to feeding, overwintering, or spawning areas, localized reduction in food resources, 
and consumption of contaminated prey. 


A 500- or 900-bbI crude-oil spill from a pad or pipeline onto tundra would be likely to cause mortality of small 
numbers of shorebirds and passerines; if it enters local lakes or other interconnected wetlands, small numbers of 
waterfowl--and potentially additional shorebirds--could be contacted. Numbers of individuals oiled would depend 
primarily upon wind conditions, and numbers and location of birds following entry of the spill into the water. If 
the spill were to enter a local river, a variety of waterfowl and several shorebird species could be present. If 
gytfalcons, peregrine falcons, or rough-legged hawks were breeding in the vicinity, they could become 
secondarily oiled by preying on oiled birds. It is likely the above effects would be minor with regard to the 
proportion of the regional populations involved. If a spill moved into a delta area or into Elson Lagoon, Dease 
Inlet, or other coastal waters, additional waterfowl species that breed, stage. or stop there before or during 
migration would be at risk. A spill entering a river in spring could contaminate overflow areas or open water 
where spring migrants of several waterfowl species concentrate before occupying nesting areas. Either of these 
scenarios involving king or common eiders, black guillemots, or Ross’ gulls potentially could elevate effects to 
moderate. 


An offshore spill during August or September when ice cover is less than 50 percent, or an onshore spill near the 
coast from a pad, or fuel oi! from a tank that reaches the marine environment could contact loons and flocks of 
brant, long-tailed duck, and eiders staging before or stopping during migration in protected coastal habitats, as 
well as black guillemots year round or Ross’ gulls in fall (e.g.. Elson Lagoon, Dease Inlet, Smith Bay, near 
barrier islands). Lethal effects are expected to result from moderate to heavy oiling of any birds contacted. Light 
to moderate exposure could reduce future reproductive success as a result of pathological effects caused by oil 
ingested by adults during preening or feeding that interfere with the reproductive process. Some brood-rearing. 
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molting, or staging loons, brant. long-tailed ducks, or other waterfowl! could contact oil in coastal habitats. 


Mortality of molting long-tailed ducks from a spill entering protected areas could be substantial, but the 
population effect would be difficult to determine because of natural population fluctuations. 


Flocks of staging eiders could contact oil in nearshore or offshore areas. King eider population and common 
eiders nesting on barner islands and along the coast have has declined so substantial mortality could be 
conifi 


Onshore spills would not be expected to impact migrating bowhead whales, whose migration route typically is 
weil offshore of onshore locations where oil and gas development is likely to occur. A spill occurring in Dease 
Inlet would be expected to disperse before it reaches migration routes and offshore habitats where bowheads 
could potentially be exposed to the spill. 


Some seals could be exposed to oil if a spill were to occur within the marine environment of Dease Inlet during 
the open-water season. Such an event could result in the loss of perhaps 10 to 50 spotted seals. The population 
would be likely to replace this loss within one year. As many as 86 to 116 ringed seals could be affected if the 
spill occurred during spring melt-out. The population of about 40,000 would be likely to replace this loss within 
one year. A hypothetical 500- or 900-bb! pipeline spill would not be likely to affect many bearded seals, walruses, 
beluga or gray whales because these species tend to occur offshore of Dease Inlet/Admiralty Bay and such a spill 
would be expected to disperse before it reached the migration routes and offshore habitats where these species 
could be exposed. Such a spill would not be likely to have any food chain effects on marine mammals. 


Polar bears would be most vulnerable to the spill if oil were to reach the barrier islands from Elson Lagoon to 
Point Barrow. The number of bears likely to be contaminated or to be indirectly affected by a local contamination 
of seals probably would be small. Even in a severe situation where a concentration of perhaps 10 bears (such as at 
a whale-carcass site) were to be contaminated by the assumed 500- or 900-bb! pipeline spill and all the bears died 
(a worst case situation), this one-time loss would not be expected to significantly affect the regional polar bear 
population. 


Small, onshore spills are expected to have little effect on seals, walruses, and polar bears. If spills were to occur in 
or contaminate streams in the Dease Inlet area that drain into marine waters, small numbers of seals, polar bears, 
and other marine mammals might be exposed to contamination in nearshore habitats and suffer lethal or sublethal 
effects. A small number of breeding ringed seals and their pups could be contaminated by any spills that reach the 
marine environment during early winter, resulting in the death of some pups (perhaps 10 to 30 animals, because 
of the small size of these spills and the sparse distribution of pupping lairs). If some of the spills reach Dease Inlet 
during the summer open-water season some spotted seals that frequent the inlet could be exposed to the oil and 
suffer sublethal and possibly lethal effects. Perhaps as many as a few hundred seals could be exposed to the 
contamination, with heavily oiled individuals suffering lethal effects (perhaps 10 to 30 animals). Smaller numbers 
of polar bears are expected to be exposed to and affected by these small spills. The losses of small numbers of 
seals, and possibly a few polar bears are not expected to affect the seal and polar bear populations. These spills 
are not likely to affect walruses and beluga whales that occur offshore of Dease Inlet. 


If seawater were used for enhancement of oil production, a saltwater spill could occur within the NPR-A. Brine 
kills plants on contact and increases soil salinity to the point that many species cannot survive. Unlike oil, salts 
are not biodegradable and natural recovery occurs only after salts have leached from the soil. A spill would have 
adverse effects on salt-intolerant vegetation but the arnount of tundra habitat affected would be small, no more 
than a few acres. Thus, saltwater spills are not likely to affect forage availability for caribou, muskoxen, moose. 
or other terrestrial mammals in the Planning Area. The effects of a seawater spill on freshwater fish populations 
would depend on the specific location, size, and timing of the spill. Because of the small size of the seawater 
spills anticipated, and the low diversity and abundance of freshwater fish in most of the Planning Area, seawater 
spills are not expected to have a measurable effect on urctic fish populations in the Planning Area. 





IV-232 4t So ENVIRONMENTAL CONSEQUENCES 














c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations that protect and mitigate impacts to subsistence resources would also mitigate potential impacts to 
subsistence-harvest patterns. Stipulation H-| specifies that all operations shall be conducted in a manner that 
prevents unreasonable conflicts with subsistence activities. ROP E-5 would provide for pipeline elevation to 
ensure the passage of wildlife and subsistence hunters, and ROP-H-! would direct the lessee to develop and 
implement a plan, in consultation with the affected susbsistence communities and the SAP, to monitor the effects 
of oil activities on subsistence. ROP I-1 would require training and orientation of employees to inform them of 
specific social and cultural concerns that relate to the Planning Area; specifically the program is designed to 
increase the sensitivity and understanding of workers to local community values, customs, and lifestyles in areas 
where these personne! will be working with the intent of reducing any potential conflicts with subsistence. 


d. Conciusion-First Sale 


(1) Effects on Subsistence Species 


The effects of oil and gas activities are expected to be greater under Alternative A than under any other 
alternative. The activities and events most likely to have some effect on subsistence-harvest patterns would be 
various types of noise and disturbance (overland moves, vessel traffic, air traffic, seismic surveys, pad 
construction, drilling. pipeline construction), oil spills, and habitat disturbance. Effects on terrestrial mammals 
(other than caribou), freshwater fish, marine fish, most birds, bowhead whales, beluga whales, and other marine 
mammals are expected to range from negligible to local and short term (generally < | year), and to have no 


If a field were to be developed in critical Teshekpuk Lake caribou herd (TLH) insect-relief areas, movements of 
caribou from coastal insect-relief areas to foraging areas would be adversely affected by pipelines and road 
corridors, and caribou movements within insect-relief areas could be disrupted, with possibly significant levels of 
effects on the productivity of the herd. Effects from crude-oil spills on birds could range from minor--when 
confined to terrestrial and freshwater aquatic habitats where the mortality of few waterfowl, shorebirds, raptors, 
and passerines is likely to be relatively low--to moderate if a spill were to enter a river delta or nearshore marine 
habitats occupied by loons, large numbers of sea ducks whose populations have declined, black guillemots, or 
Ross’ gulls. 


(2) Effects on Subsistence-Harvest Patterns 


Effects to subsistence-harvest patterns result from effects on subsistence resources and from potential 
displacement of subsistence hunters from traditional hunting areas because of access impediments. The overall 
impacts of activities under Alternative A on terrestrial mammals, freshwater fish, marine fish, birds, bowhead 
whales, beluga whales, and other marine mammals (ringed, spotted, and bearded seals, walruses; polar bears; and 
gray whales) are analyzed in this section (Section IV.C) above. 


Subsistence-harvest pattern effects are expected to be minor, with subsistence resources being periodically 
affected but no resource becoming unavailable, undesirable for use, or experiencing overall population reductions. 
Low to moderate effects on species of waterfowl and shorebirds with declining populations could be expected, 
and moderate to high effects could be expected on the productivity of the Teshekpuk Lake herd (TLH) if 
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development were to take place in critical insect-relief areas. If the latter were to occur, effects on 
subsistence-harvest patterns would be elevated from low to moderate or high effects, because one or more 
important subsistence resource would then have become unavailable, undesirable for use. or less available for a 


period greater than 2 years. 


Industrialization clearly displaces subsistence users from traditional use areas even if no legal impediments to 
access are imposed (NSB, 2003). Therefore, if development occurred in areas containing concentrations of 
subsistence users would be displaced and impacts would be expected to be far greater. The BLM expects its 
subsistence stipulations to mitigate potential exploration and development conflicts with subsistence cabins, 
camps, and use sites. 


(3) Effects on Communities 


(a) Point Lay 


Effects on subsistence-harvest patterns are expected to be minor, with subsistence resources being periodically 
affected but no resource becoming unavailable, undesirable for use, or experiencing overall population reductions. 
Low to moderate effects on species of waterfowl and shorebirds with declining populations could be expected. 
and moderate to high effects could be expected on the productivity of TLH if development takes place in critical 
insect-relief areas. If caribou populations become unavailable, undesirable for use, or experience population 
reductions for a period greater than 2 years, effects on subsistence-harvest patterns would elevate from low effects 
to moderate or high effects over the long-term. 


Community Traditional Knowledge of Effects on Resources and Harvests 


Beluga whales are a prized subsistence resource, and for this reason Point Lay residents object to nearshore or 
offshore disturbances. Wille Tukrook gave this testimony at a Point Lay public hearing in 1987 for MMS's 
Chukchi Sea Lease Sale 109: 


I'd like to see this lease sale postponed or cancelled due to the fact that not enough noise pollution study has 
been done on the belugas...we have no idea how the noise will affect them. It might change their migratory 
routes...it might be too much activity around if the lease sale goes through, and it might chase belugas 
away...I've seen the same thing happening in Kotzebue. The belugas hardly go into Kotzebue Sound 
anymore where they used to be numerous. It might be due to activity or noise pollution. But | think some 
kind of study should be made...Like some of the people say...these land resources should be exhausted before 
we try to do anything in the ocean. That's it. (USDOL, MMS, 1987) 


This sare concern about disturbance to belugas was echoed by former Point Lay Village Coordinator Josh 
Tucker during a public teleconference held in Barrow in 1996 for testimony for MMS's Outer Continental Shelf 
Oil and Gas Leasing Program for 2002-2007. Tucker related: 


I'm a Village Coordinator here and a resident of Point Lay. And | used to work on tugboats out of Kotzebue 
and Nome, and I know it affects the animals down there. There's no more belugas going into Kotzebue 
Sound anymore because of all of the heavy boating traffic down there. And it's even getting same way in 
Eschscholtz Bay for the Buckland people on beluga. And | was wondering, |are] we going to take those 
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{things} into consideration when the animals start migrating either up this way or back down to where they 
come from, or where they winter. And it's going to affect our village because we have to compensate 
[depend?] a lot on beluga. (USDOL, MMS, 1996) 


A hunter interviewed in 1995 related changes in local beluga whale migration to a local fuel spill at the whale 
gathering area at Omalik Lagoon south of Point Lay. During the winter of 1992-1993, there was a 10,000 gallon 
fuel tank leak there and since then the whales come up the coast earlier, rather than waiting at Omalik Lagoon for 
the ice to go out like they used to. This hunter believes that this could be due to belugas avoiding the spill area. 
He believes it is important to find out if belugas still use the Lagoon (Huntington and Mymrin, 1996). 


There is also concern among whalers of a potential coal mine development near Omalik Lagoon. The projected 
marine terminal (an island or a causeway) would be in the middle of a critical beluga gathering and feeding area 
and would also be in the path of their migration. Hunters believe such development would disturb migrati 

whales and make them impossible to hunt or adversely affect their population (Huntington and Mymrin, 1996). 


Point Lay resident Frederika Stalker expressed concern about the overall health of caribou, beluga whales, polar 
bears, brown bears, wolves, and wolverines in the area: 


My name is Frederica Stalker. | was originally born in Kotzebue, but lived in Point Lay since the 80's. I've 
learned a lot about hunting since moving to Point Lay. | hunt year round, and I've noticed more and more 
caribou are sick. We don't know why there are illnesses. We don't get caribou around Point Lay often now. 
Sometimes we don't have meat the whole year. It took a while for the store to catch up on their groceries. It's 
getting harder and harder for Point Lay people to find the caribou. Sometimes we need to go almost up to 
Wainwright and they're getting further and further away. We used to see them in the villages. They used to 
come down this way, but now they don't. We have to travel farther and farther away to find caribou....but it's 
really hard to find caribou. They have puss, they have tumors, they are skinny, and it's hard for us to find a 
caribou that is not sick. We love to eat this stuff....In the belugas, we see puss in them, but we don't know 
why. It is getting scarier and scarier to eat the game we like to eat. | wish we could find out what's making 
go out.... The polar bears are coming in skinny, hungry, to where they got one of my brother-in-laws a few 
years back. There are more and more bears that are skinny. We have to have bear patrols. It's getting scary 
because we have to watch our kids. We sure would like to know why these animals are coming in skinny. 
Not just polar bears, but also brown bears, wolves, and wolverines. | noticed they haven't been fat lately. We 
never had to worry about this stuff - we used to be able to walk around the villages and out of the village - 
now we have to worry. (Alaska Traditional Knowledge and Native Foods Database, Northwest Arctic 
Regional Meeting, Sept. 1998 [University of Alaska, Anchorage, Institute of Social and Economic Research, 
No date]}). 


Another Point Lay resident and hunter, Charlie Tuckfield, observed similar problems with caribou and believed 
the problems stemmed from contaminants: 


We all know that these animals have been ill in the rivers and on the land. These dumpsites are all over and 
there are all these animals that hang around them. In my younger days there wasn't anything like them, but 
nowadays they're all over. These containers they were using have deteriorated and the contents have drained 
- leached out. | know that some caribou are always skinny and some are always ill. It's always been like 
that. (Alaska Traditional Knowledge and Native Foods Database, Northwest Arctic Regional Meeting. Sept. 
1998 [University of Alaska, Anchorage, Institute of Social and Economic Research, No date}). 


Dorcas Neakok, interviewed in 1988 and 1989, reflected on her difficult interactions with Point Lay DEW-Line 
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and oil exploration workers: 


Well, those new DEW-line people opened our ice cellar that was here on this side [of the barrier island at the 
old town site], while we were in Wainwright. We had filled it with caribou meat so if the kids came back 
[from boarding school] they could have some. That was when there were no Natives working the DEW-line. 
We stayed away almost one year. We went to Wainwright with a snowmachine in the springtime and came 
back the next spring the same way. We sent all our things back with the airplane. That was the longest we 
stayed away from here. 


We knew we were coming back. That's why we wanted to be ready with all that caribou in the ice cellar. We 
made sure it was all covered before we left so it wouldn't meh during the summer. But somebody took 
everything off to see what was inside and then left it open. It just melted-full of caribou. 


I guess those new people didn't know what it was. They thought that was where we trash or 


didn't even know who did it. 


It was good that we had another ice cellar across alone. 
Sometimes | had a board over there that said ‘Leave Alone. Neakok. That's because I knew DEW-line peopie 


One time they used a helicopter to pick things up from the Old Site. People took things left behind in the old 
houses and warehouses. Warren [Neakok, her husband] saw that helicopter going back and forth from the 
Old Village back to the garage at DEW-line. These people with the helicopter weren't DEW-line workers. 
They were oil drillers or exploration-I don't know what they were doing. There were too many things going 
on with people coming in and out. I couldn't keep track of them all. 


Maybe | shouldn't talk about these things. But they are not stories. Those are the things | went through. | saw 
it. And I was telling you about that helicopter going back and forth from the Old Village. Since my husband 
worked over there at DEW-line, he looked in the garage and saw all the winter clothes and skins. He 
recognized our stuff in the garage. 


Warren came home to tell me what was happening. | got a piece of paper and started writing. “Bring all the 
junks you pick up from Old Village and bring them to me here. Right now." Warren took that over to them. 
Those people had to load everything into trucks and bring them to my house. 


Eskimos don't take things when they go to a new town, not unless they are told to take it. And when | go to 
Anchorage, they don't give me anything. All they want is my money. That's how it is. These newcomers visit 
the village once in awhile and they think Eskimo stuff is priceless. But they have no night to take things from 
between the houses and what's stored inside. Even if no one is staying at the house, that's still their house. 
They come back sometimes. 
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When those guys brought our stuff over with the trucks, they were full of all kinds of things. And the other 
stuff, | knew who they belonged to. There were all my old parkies that I never used, old mukluks and hip 
boots. Some of them had holes in the bottom or the caribou hair coming out. That's why | dids* vse them. 
But they were nice and dry. Some of the people wanted to buy them. I picked out what we still: .. and sold 
the others one by one. There, we were happy. I told them not to do it again. 


Some of those companies looking for oil came around here. They unloaded about five hundred barrels of 
diesel and jet fuel over by where Cully Camp is now for when the company came in with their Cat-train. The 
Cat-train was all their equipment for drilling to see what was around here. You know they even drilled in 
front of my door! We were away for two weeks and when we came home, there was no house around here 
except one hut. That was the quonset hut we lived in. | said, ‘How come they dumped sand in front of my 
steps? | thought they brought sand from DEW-line. Here they drilled in front of our house and brought up 
sand. I didn't even know they drilled! (Impact Assessment, Inc., 1989) 


(b) Wainwright 


Effects on subsistence-harvest patterns are expected to he minor, with subsistence resources being periodically 
affected but no resource becoming unavailable, undesirable for use, or expenencing overall population reductions. 
Low to moderate effects on species of waterfowl and shorebirds with declining populations could be expected, 
and moderate to high effects could be expected on the productivity of TLH if development takes place in critical 
insect-relief areas. If caribou populations become unavailable, undesirable for use, or expenence population 
reductions for a period greater than 2 years, effects subsistence-harvest patterns would elevate from low effects to 
moderate or high effects over the long-term. 


Community Traditional Knowledge of Effects on Resources and Harvests 


Lydia Agnasagga, testifying at a community public hearing in 1986 for MMS' Beaufort Sea Oil and Gas Lease 
Sale 97, reflected on the ongoing issue of impact assistance to local communities from oil activity impacts: 


My objection to the Chukchi Sea area and it come to my mind that if oil development ever comes, you know, 
occurs, I'd like to see the money in the North Slope Villages because nght now..everybody knows in the 
villages that the money is exhausted, and we have so much to do in our villages yet. We've been trying here 
for the road to be worked on. We need a lot of things yet. I'd like to see that money come into the villages 
that are going to be impacted on. That's one thing I'd like to see. (USDOL, MMS, 1986) 


Wainwnght residents object to nearshore or offshore disturbances of any kind because of the displacement of 
game they have already observed. Jim Allen Aveoganna, Wainwright resident and hunter, gave this testimony at a 
local public hearing in 1987 for MMS' Chukchi Sea Lease Sale 109: 


Since there's a lot of activities coming through our area, like tug boats coming through here. there's a lot of 
difference already. The animals that we used to know...1 know exactly when. the day, the month, and what 
time of year to go [to get) what | need to hunt for family needs...but nowadays there are no more on account 
of the activities that's coming through |tugboats}...So when they start drilling out there...that's going to be 
bad for us... (USDOL, MMS, 1987c) 
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Florence Ahmaogak, at the same MMS Sale 109 hearing, observed a pervasive attitude concerning Native 
testimony on public development projects: 


If we keep saying that we don't want holes to be drilled, what will happen? Nobody's going to listen.” She 
continued to comment about bearded seal: “And this [the ocean] is where we get our oil, like this man over 
here who hunts all his life..How come those ugruks are getting lean? We're losing a lot of seal oil that's good 
for our diet.” She concluded her testimony with fears of potential contamination from oil: “There's something 
down there already from spillage. There's contamination from somewhere out there. I've read about it. 
There's going to be more after this lease sale, and who is going to feed us? Nobody will be waiting to feed 
us. We're working so much now, but 4 doesn't buy much food. Our ocean and our areas out there, the 
hunting grounds, that's where we cat from. | hope somebody wi"! learn what the true meaning of subsistence 
is. That's how we live. We're attached to it. Do you have any quesdons? (USDOI, MMS, 1987c) 


At the same hearing in 1987, Luke Kagak summed up fears about oil-spill cleanup capabilities: “...1 don't think 
there's a lot of people that wouldn't be hunt from the oilfield like if there was an oil spill. If there was a great oil 
spill, how could it be picked up on the ice and the water? Can you answer that?” (USDOL, MMS, 1987c) 


Similar concerns were voiced by former Wainwright Mayor Eluk Oktullik during a public teleconference held in 
Barrow in 1996 for testimony for MMS's 5- Year OCS Leasing Program. Mayor Oktullik stated: “I think for my 
case | would have to oppose oil and lease sale in this area because it affects our migration routes for sea mammals 
and sea birds. And it would pretty well i npact those type of resources that we utilize to keep ourselves in health 
and strength.” (USDOI, MMS, 1996) 


In public hearing in 1998 for BLM's NW Area NPR-A IAP/EIS, then-Mayor Rossman Peetook voiced his 
apprehensions about potential contamination in NPR-A. A local translator related Mayor Peetook's statement 
made in Inupiag like this: 


That area |NPR-A| is being used for subsistence area uses and will probably be polluted if the industry takes 
over the land. He's very concerned about that because he wanted to use the example that the DEW line sites 
[that] have been left vacant. There's pollution there that's never been cleaned up, and he feels that that same 
thing will probably be there if the industry or the seismic people use the area for oil and gas. (USDO!, BLM, 
1998) 


At the same \’R-A hearing, Marjorie Angashuk talked about contamination and the changes that have occurred 
to wildlife: 


..When | was a little girl, | used to live with my dad and everything - everything was okay on the land. 
Before he died, he used to ask me the land's going to change, people nowadays finally believe what he told 
me. But now it's changed so much, | just don't know why. December, | walked down the creck; | find a dead 
animal, a walrus. When | take a little walk up north, | find a dead animal, a bird... (USDOL, BLM, 1998) 


Another abiding concern of local subsistence hunters is that BLM. in its planning protocol for NPR-A, will 
designate certain areas off limits to subsistence. Mayor Peetook. speaking through an interpreter expressed his 
concerns this way: 





1V-238 SU ENVIRONMENTAL CONSBQUENCES 

















Whether it be wilderness and scenic things, [if these] designations should come about, that he reaily 
supports the position of ‘no designation’ policy of the North Slope Borough. He's concerned that these 
[designations} will perhaps interfere with subsistence hunting by people who are pnmaniy there for purposes 
of sports or recreation. (USDOI, BLM, 1998) 


Wainwnght resident, Dorcas Tagarook, commented on waste sites, contamination, and local ocean conditions. 


came from Wainwright to attend this meeting. My ancestors came from Pt. Hope and my father came 
from Pt. Hope and my mother came from Wainwright. My grandparents came from Wainwright. | welcome 
each and every one of you and grect cach and every one of you. We are learning from each other and 
listening to people's comments so they can be of some help about how we have lived and about the way we 
live and about the work that has been done on our land. | would also like to talk about people leaving areas 
as dumpsites without even cleaning them up even though they were told to clean up after cach work 
project--they just left everything where it was. Now | want to go forward as to how to keep these people 
from just dumping trash in the areas that they work on. Now we know that the dumpsites have brought a lot 
of contamination and damage to our body systems and we also have learned that it has affected our health. 
They have learned that it has affected the health in our bodies and also we have seen green skins in the 
bodies of the animals that they have hunted. Some of the animals were contamwunated and some of the ducks 
that they have hunted have been carefully looked at and they have known that some of them have been 
contaminated and are thin because of the contamination that 1s going on. We all have to work together and 
see how it can be of some help to us and also to the animals around us and to the foods that we eat, the fish 
that we cat and the fish that are in the lakes and ponds. We have to know about this--about the heavy waves 
the ocean sometimes has if we're going to be traveling by boat--we have to be really careful in our way of 
travel because of heavy waves. The ocean has animals that we love to cat and we would like to learn more. 
Sometimes the way we think is good and sometimes it's good for us to think. Working together is very 
helpful and very good. (Alaska Traditional Knowledge and Native Foods Database, Northwest Arctic 
Regional Meeting. Sept. 1998 [University of Alaska, Anchorage, Institute of Social and Economic Research, 
No date}). 


Gregg Tagarook, hunter and elder, talked about certain kinds of birds no longer available to hunt, DEW Line site 


| am glad to be here - to be present to say my piece. | am glad that our Lord has provided for me until | am 
79 years old. I'm glad to be Inupiat and when you're Inupiat you do a lot of hunting. My uncle had made me 
a bow and arrow when | was a young boy. The bow and arrow was taller than | was. The bow and arrow was 
strong enough for me to handle. | used it when | was growing up. There was a bird called Ocra--several 
kinds of birds we used to hunt. Ever since | was growing up, we used to hunt and live on several types of 
small birds. I'm wondering where those birds are? Kenneth is right, there used to be thousands of them but 
you hardly see any anymore. Another species called Kavashoop is not present any more. I'm glad that | am a 
pastor and that the Lord God prepared this world for us to have enough to feed on with the animals that God 
provided on this earth. A priority that | have is for us to clean Mother Earth. our home. I'm really concerned 
about the earth and cleansing the earth. There are some species that we find dead on the beach - species that 
eat each other are just cleansing. At times us occupants of the earth get careless. 


| really want to say this about the DEW line. | had worked for them. | worked at Wainwright and Barter 
Island and a lot of contaminants have been thrown away. | know at Wainwright DEW line, we would take 
the drums to the dump and the people running the airport at the time - white folks - had ruptured those drums 
and buned them. The contents would drain into the ground and into ponds, and | have observed this. There is 
another location above Wainwright - there's a lot - they had an attempt to clean up but they didn't take ut all 
out. 
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When I was a young man. Inupiat always fed ourselves from the land, and my wife and | always traveled 
from Poim Lay to Pt. Hope and other places. There were healthy fish at the time. From the catch, | told my 
wife to make some boiled grayling. On the Meade River, fish taste a lot better than the next river. As I go 
further south, the fish taste better still. The food of the fish--they are what they cat. In different locations the 
fish all taste different. There is smeht at Wainwnght and comparing smelt from Wainwnght to the smelt of 
Kotzebue, the fish had a different taste in Kotzebue. At Pt. Hope the caribou were starving. Years ago the 
reindeer had disappeared. Presently the canbou herd is more like a half-breed and they taste different than 
they did when | grew up as a young man. The caribou herd at Wainwnght hardly moves anywhere. When the 
caribou herd would eat, 1 would feed at the outskirts of town and they would come to the town - too many of 
them. | am aware of radiation - I've been around it. lt alters things and | understand how strong and potent i 
is. Where I used to work, we had to put on some protective suits. Anytime that anyone would come out - 
there was a screen between cach entrance so fat the radiation contaminants would not be carned out. There 
was a person with a Geiger counter. There are some places in our land that are known hot spots like that. It 
became a part of us. That has altered our land here. There were people that worked it and it was their job. I'm 
glad that you guys are here to listen to owr concerns. 


The numbers of polar bears have increased. They are even getting very dangerous and they can come very 
near a person. A long time ago when we were growing up, polar bears would never get near a person or a 
community. Now they get closer because these polar bears are trying to get close to the houses and people. 
My uncle once said that they had a house, a sod house. When he went to that area during the wintertime, a 
bear had damaged the sod house. He said that he would have gotten the grizzly bear - if he had met up with 
that grizzly bear he would have killed it and eaten it carefully. We know that in our camping areas they 
damage anything that can be found. They damage anything that is within reach within our hunting areas. 
(Alaska Traditional Knowledge and Native Foods Database. Northwest Arctic Regional Meeting. Sept. 1998 
[University of Alaska, Anchorage, Institute of Social and Economic Research, No date]). 


The ongoing “Human and Chemical Ecology of Arctic Pathways by Marine Pollutants” collaborative project 
between the Wainwnght Traditional Council and University of Calgary researchers that produced the report 
entitled “Passing on the Knowledge Mapping Human Ecology in Wainwright. Alaska” revealed a number of 
observations by local hunters concerning changes in subsistence resource behaviors and populations Community 
members noted changes in the skin color of beluga whales “from the normal white to a yellowish tinge “ Changes 
“mice conditions have produced mayor changes to polar bear behavior In recent years. the late formation of sea 
we “has left many bears trapped on the land." Because they are not able to reach the ice and hunt for seals, many 
polar bears appear to be starving. Caribou migration corndors have changed, as well. In the last 50 years, local 
hunters report that more caribou are staying closer to the community rather than following the herd on its 
migration. Shorter. thinner fur on small furbearers has been reported. especially wolverine. Villagers attribute this 
change to unusually warm fall and winter seasons. Hunters have reported that “birds harvested in the fall have 
enlarged livers and gizzards and white (rather than yellow) fat." A number of changes to fish have been observed. 
A greater number of salmon and a greater number of salmon types have been reported Fewer fish are reported 
when boats travel the rivers, and more fish have been found with open sores. Finally, mature grayling seem to be 
smaller than in the past (Kassam and the Wainwnght Traditional Council, 2000). 


(c) Atqasuk 


Effects to subbsistence-harvest patterns are expected to be minor, with subsistence resources being penodically 
affected but no resource becoming unavailable, undesirable for use, or expenencing overall population reductions 
Low to moderate effects on species of waterfow! and shorebirds with declining populations could be expected. 
and moderate to high effects could be expected on the productivity of TLH if development takes place in critical 
insect-rehef areas. If caribou populations become unavailable, undesirable for use, or expenence population 
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reductions for a penod greater than 2 years, effects subsistence-harvest patierns would elevate from low effects to 
moderate or high effects over the long-term. 


Community Traditional Knowledge of Effects on Resources and Harvests 


Luke Kagak, president of Atgasuk Search and Rescue, expressed concern for areas critical to calving caribou and 
nesting waterfow!, suggesting that special management zones be established for these populations. He believes oil 
development should not occur amy closer than 15 to 20 mi to these habitats. Kagak adds that the oil industry 
should be responsible for funding studies that survey these population effects that have already occurred to 
wildlife near Prudhoe Bay. It ts up to industry to prove developments not Native subsistence hunters: 


The question is, industry, oi! and gas developers in particular, have made life rather difficult for us. We have 
had to go so far as to make accommodations and pay for scientists...1o document what we've known so that 
we can continue a way of life that we've had for centuries or forever. Why not have industry themselves try 
to find out... what happened to those species whose populations we have seen decline over the years because 
of impacts that they have done? (USDOI, BLM, 1997a; Adams, 1997:1, 2) 


Arnold Brower, Sr., interviewed in the early 1980's, remembers returning from World War II and noticing the 
extensive environmental damage left by the Navy. He believed that damage done by the Navy near Imagruag 
Lake damaged the tundra to such an extent that a drainage ditch was created that lowered the lake's water level 
and ruined fishing there. After the War, Navy exploration continued and Thomas Brower, Sr., remembers having 
to negotiate with the Navy so their planes wouldn't buzz his reindeer herd (Arundale and Schneider, 1987). 


After World War II, seismic exploration was a problem to the reindeer in other ways, and Brower remembers the 
seismic wire catching in the hooves of the reindeer and making them lame ( Arundale and Schneider, 1987). Fifty 
years later, seismic activity still is a problem. Karen Burnell, NSB Planning Director, indicated at the March 1997 
Atgasuk Northeast NPR-A Scoping Meeting that inspection of seismic crews is necessary to keep their activities 
in line with permitting guidelines. 


We have found a couple of instances where spills had occurred, small spills, but we didn't think they were 
adequately cleaned up, so we required the company to go back and do a better job. Or there's been debris lefi 
behind, we've made them go back and pick it up and since we've started doing that they know that we're 
going to be following them around: they've changed drastically in the last couple of weeks. (USDOI, BLM, 
1997a) 


Access issues are viewed as critical in view of the areas near Prudhoe now off limits to subsistence. Arnold 
Brower, Jr, NSB NE Area NPR-A Coordinator, said that similar firearm restrictions at oil-development sites 
would create problematic detours for subsistence hunters Atqasuk subsistence hunter Dave Summond added: “| 
have an allotment out there at Ikpikpuk. | have land there and it won't be night if I'm not able to take my guns with 
me for purposes of hunting. (USDOL, BLM, 1997a) 


Past drilling activity in the NPR-A has left its mark. Thomas Brower, Jr., notes: 


I have gone how many times to Inigok where there was some drilling that took place, and | have seen bones 
from birds that have been killed...after they drill a hole, the stuff they leave behind, the fluids. | don't want to 
see that kind of thing happening where we sce our wildlife and waterfow! dying from contaminants being 
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left after having conducted drilling activity. | don't want to see that kind of thing. (USDOI. BLM, 1997a) 


Considering the overall impact of NPR-A oz! development near Atgasuk, Luke Kagak explained: “We need to be 
thinking of our future and what we leave for cur children as we go through this process” (USDOI, BLM, 1997a). 
Atgasuk elder Ella Sakeagak., interviewed in the carly 1980's, summed up the local attitude (that is still current 
today) about oil development in the vicinity of the village: “We lived at Suglak [just west of Teshekpuk Lake]: 
our little house is up there. It's standing. There's lots of fish, all kinds of animals, and | desperately wish that the 
people working for oil would not distur that hunting area.” (Arundale and Schneider. 1987) 


(d) Barrow 


Effects to subsistence-harvest patterns are expected to be minor, with subsistence resources being periodically 
affected but no resource becoming unavailable. undesirable for use. or experiencing overall population reductions. 
Low to moderate effects on species of waterfowl and shorebirds with declining populations could be expected, 
and moderate ia high effects could be expected on the productivity of TLH if development takes place in critical 
insect-reliet areas. If caribou populations become unavailable. undesirable for use. or experience population 
reductions for a period greater than 2 years. effects subsistence-harvest patterns would elevate from low effects to 
moderate or high effects over the long-term. 


Community Traditional Knowledge of Effects on Resources and Harvests 


Barrow resident Charles Brower stated in 1986 that subsistence access could be adversely affected if a pipeline 
were built; additional hunting restrictions would occur, requiring a permit (USDOL, MMS. 1986). And the fact 
remains that pipelines built in the past have created access problems. Taqulik Hepa, NSB. Dept. of Wildlife 
Management subsistence research specialist, has made it clear that any NPR-A LAP/EIS must identify stipulations 
to protect subsistence-hunting sites, traditional fish camps. and access routes from development impacts . (USDOI. 
BLM, 1997a) 


Oil-industry impacts were described by Barrow elder Jonah Leavitt testifying in court in a class-action suit filed 
against the U.S. Government in 1980 to gain allotments and protect traditional hunting and fishing areas from 
industry development within the NPR-A: 


My grandfather, William J.L. Inuguak, moved on to the land in the fall of 1844. At first he lived in someone 
else's sod house: then he built his own house. My grandfather lived there because the fishing was so good. 
Other people would stop at that place and fish when they were on their way to trap foxes up inland. The lake 
nearby had very good fishing up until 1961. Then a vehicle broke down the side bank of the lake and the 
water drained out. Now we cannot fish in the lake. Baxter Adams. a resident of Barrow, saw the tracks, and 
he told me that they were made by an LVT (land vehicle transport) vehicle. (Arctic Coastal Zone 
Management Newsletter, \980) 


Noah Itta described past impacts from older seismic techniques, where fish disappeared for three years due to 
seismic disturbance. “I'm told that techniques have improved and they don't have to resort to those techniques 
anymore that have such devastating impacts on fish populations” (USDOI, BLM, 1997a). More recent seismic 
activity still has considerable effects to wildlife, even when conducted in winter. Harry Brower. Jr.. whaling 
captain and subsistence analyst for the NSB Department of Wildlife Management. had this to say of his recent 
observations traveling NPR-A: 
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| just wanted to mention what some of my personal observations with what's happening with thal seismic out 
there and that seismic displacing the animals. | just wanted to pass this on for your information, and | didn't 
see any furbearers except for the foxes, the red foxes and the different faces anyway. | didn't see no wolves 
out there, no tracks or anything like that. | was on my way back home just this Saturday and met up with my 
cousin and he just said, yeah | just ran into a set of wolverine tracks and followed them 26 miles one 
direction, and he didn't take a close look at the tracks and he started following the trail and it had just been 
scared away from where the activity was occurring, which was up on the tops against that southeast side of 
Teshekpuk up in this Piks dunes out there and he found the den and the ng had just gone by. | just happened 
to be there when he was following the trail and coming back, he said he just followed the trail 26 miles one 
direction and the wolverine had just made a bee line from where the seismic activity was going on. ii had 
been scared away from its den. It was just moving out. And there was no caribou in the area. Well you kfow, 
I'd seen that. | made these trips up to my cabin. it's up on the Ikpikpuk River and I've observed the 
displacement of the wildlife over the winter. I've been going back and forth since December to just last week 
and I've seen the different areas where they've been over the winter, and | just wanted to bring that out, of my 
personal observations. (USDOI, BLM. 1997a) 


At the Barrow NE Area NPR-A Scoping Meeting. Johnny Aiken spoke about oil-development impacts on a 
variety of species: 


We go to Taqulik Lake where we go fishing. Every now and then in that particular lake we hardly get any 
fish. It's a surprising time. Two years ago we hardly got any grayling from that spot, that's our main grayling 
fish getter and we hardly got any a couple of years ago; that was surprising. And then in our river 
Kuparuk...we hardly get any mor fish there...and | want to say too that | grew up hunting ugruks and... 
don't hardly see those ugruks out there no more. And those eiders, the colored ones, me and my papa used to 
hunt them. We don't see those no more, hardly ever see them..( USDOL, BLM, 1997a) 


(e) Nuiqsut 


Effects on subsistence-harvest patterns are expected to be minor, with subsistence resources being periodically 
affected but no resource becoming unavailable, undesirable for use, or experiencing overall population reductions. 
Low to moderate effects on species of waterfowl! and shorebirds with declining populations could be expected, 
and moderate to high effects could be expected o the productivity of TLH if development takes place in critical 
insect-relief areas. If caribou populations become unavailable, undesirable for use. or experience population 
reductions for a period greater than 2 years, effects subsistence-harvest patterns would elevate from low effects to 
moderate or high effects over the long-term. 


Community Traditional Knowledge of Effects on Resources and Harvests 


Pipelines can create physical barriers to subsistence access, making subsistence hunters’ persuit of caribou more 
difficult (Kruse et al., 1983). Fourteen years later, this same concern was still being expressed by Nuiqsut officials 
Leonard Lampe and Thomas Napageak. who recounted how designed caribou crossings of pipelines did not seem 
to work (USDOI, BLM, 1997a). 


Elder Bessie Ericklook from Nuiqsut maintained that since the oil fields have been established |at Prudhoe Bay |. 
the foxes have been dirty and discolored in [the] area of Oliktok [Point! (USDOL, MMS, 1979a). Leonard Lampe. 
present Mayor of Nuiqsut, recently expressed further concern for air-pollution and habitat problems, asserting that 
Nuigsut has been experiencing these effects for some time: “A lot of air pollution, asthma, bronchitis-a lot with 
young children. We see smog pollution that goes from Prudhoe Bay out to the ocean and sometimes to Barrow 
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when the wind is biowing that way. Tundra damage around the village” (Lavrakas, 1996:!, 5). At the Northeast 


Area NPR-A Scoping Meetings in the village, Lampe reaffirmed his concern for air quality degradation; 
Rosemary Abtuangaruak noted that: “The atmosphere has eroded and the fear of ozone depletion is upon us. What 
will be done to combat this?” (USDOI, BLM, 1997a). A Nuigsut hunter commented in a subsistence survey done 
in the community by the NSB Wildlife Management Department in 1995 that white fox couldn't be trapped at 
Prudhoe Bay anymore because of yellow skin (Brower and Opie, 1997). In this same survey, another hunter 
observed that gas from Deadhorse was poisoning the animals; he was very concerned about gasses from Prudhoe 
(Brower and Opie, 1997). 


Noting problems with seismic activity, Lampe continued, “I swear they seismiced the entire North Slope. It's 
with snowmachines to run into deep seismic trails. There's wire cables all over the place” (Lavrakas, 
1996:1, 5). At the Nuigsut village scoping meeting for the NE NPR-A, Lampe again related village conflicts with 
somehow have affected the caribou food chain as well. He suggested that increased traffic on the Dalton Highway 
might be interfering with migrations by spooking the animals. “Caribou have always been our primary source of 
subsistence... this has got to be evaluated very carefully” (USDOI, BLM, 1997a; Adams, 1997:5, 9). At an NE 
Area NPR-A symposium held in Anchorage in April 1997 after the village scoping meeting, Thomas Napageak. 
elder, Nuigsut Native Village President, and AEWC Chairman, noted recent problems with seismic activity: 


Down by the village two years ago, seismic exploration was moving rapidly right over two graveyards. Of 
course, the markers were driftwood and had fallen off. But the graveyards were still visible. However, you 
can't see everything from a Roilligon or exploration vehicle when the snow is drifting. The graveyards were 
being run over. When I die | would like to rest peacefully under the ground without any seismic activity 
running over me. (USDOI, BLM and MMS, 1997) 


Ruth Nukapigak recounted that seismic activity has repeatedly trespassed onto her allotment on the Itkillik River, 
and that she has been trying unsuccessfully to get compensation since 1974 (USDOI, BLM, 1997a). 
Oil-exploration crews have been a constant problem to villagers. A cultural plan (Nuiqsut Paisanitch: A Cultural 
Plan) drafted by the village in 1979 noted these objections to field crews by a Nuiqsut resident: “Those oil 
exploration crews wreck our camps. They tore up our ice cellars at Oliktok and left meat and fish around to rot. 
They must not know we use those camps.” (City of Nuiqsut, 1995) 


Nuiqsut fish harvesters have noted that the number of arctic cisco have been down, coinciding with the [operation 

of} the Endicott water-treatment plant (Dames and Moore, 1996b). A Nuiqsut subsistence fisherman wondered in 

a subsistence survey done in the community by the NSB Wildlife Management Department in 1995 why 

whitefish were so small that year when they used to be big the year before (Brower and Opie, 1997). At the April 

1997 NE Area NPR-A scoping meeting in Nuiqsut, Rosemary Ahtuangaruak elaborated on development impacts * 
to fish and the associated impact to village life: “The oil companies made causeways for the benefit of oil 

development. It took the fish away. The people suffered immensely without this natural resource. The community 

could not meet the needs for survival and the atmosphere was black. We had an increase in all the bad things: 

domestic violence, suicide, family demise.” (USDOL, BLM, 1997a) 


In 1979, Nannie Woods, the late Nuigsut elder, talked about fish and caribou being abundant at the Sagavanirktok 
River, but now the river isn't as abundant since the development at Prudhoe Bay. She explained that the tributaries 
off the river don't have as many fish either, and that there are fewer caribou than there used to be in the summer 
(USDOL, MMS, 1979a). 


Concerns about access restrictions have been voiced by local residents. Sarah Kunaknana, talking about local 
subsistence hunters, observed thai others have stated that they don't hunt near Prudhoe Bay anymore because of 
oil development (S. Kunaknana, in Shapiro, Metzner, and Toovak, 1979). Nuiqsut's present Vice Mayor Mark 
Ahmakak, when asked in 1982 if people had been turned back from hunting and fishing areas, answered: “Oh. 
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yes. I have experienced that myself in going out towards Nuiktuk [?] over toward DEW Line station. We have 
been told by oil company officials that we can't hunt near development area” (Kruse et al., 1983). Access 
problems were expressed by Nelson Ahvakana from Nuiqsut. He was concerned that areas that are supposed to be 
left open for subsistence hunting effectively will be closed because of increased security associated with the new 
drill sites, and that access to subsistence resources will be restricted (USDOI, MMS, 1990d). This concern takes 
on even more substance as the Northstar Project and development at the Alpine field become realities. During the 
1996 Northstar Project Nuigsut community meeting, two Nuigsut men described being denied access to fishing 
and hunting areas around Prudhoe operations, even though they have traditional rights to be there. They do not 
want to be restricted or denied access by new projects (Dames and Moore, 1996c). In Northeast Area NPR-A 
scoping meetings in the village, Thomas Napageak elaborated on the issue of lost access noting that oil 
development at Prudhoe Bay and Kuparuk had already cut off Nuiqsut residents from nearly one-third of their 
traditional subsistence harvest areas. At the same meeting, Leonard Lampe, Jr., recounted how he has not been 
able to hunt or fish in the Kuparuk/Prudhoe Bay area once visited by village ciders and that he fears the same loss 
of critical subsistence access to important lands in the NPR-A to future generations (USDOI, BLM, 1997a). 


A major issue with the NE Area NPR-A is the velocity of the environmental assessment process and the way it 
has taxed the resources of the Native community. Nuigsut residents believe it precludes a thorough compilation of 
the vast cultural knowledge the Inupiat have gained over millennia. Leonard Lampe, Jr., present Mayor of 
Nuigsut and Kuukpik Village Corporation officer, commented that | 1,000 years of cultural and traditional 
knowledge could not be compiled and communicated in 8 days (USDOI, BLM, 1997a; Adams, 1997:5, 9). At the 
same meeting, Rosemary Ahtuangaruak vocalized this problem more simply when she said: “What we have to say 
will be documented but not integrated. We are being pushed and pulled in all directions at the same time with all 
the various agencies affecting our ability to thoroughly evaluate and document all issues.” Taqulik Hepa, NSB, 
Dept. of Wilélife Management subsistence research specialist, did not believe the schedule set by BLM would 
allow for sufficient time for the proper analysis of recent wildlife and subsistence harvest data (USDOI, BLM, 
1997a). 


Oil spills also are an identified threat. Thomas Napageak stated in his testimony at the Nuiqsut NE Area NPR-A 
scoping meeting that: “The oi! industry still does not have adequate technology for oil spill clean up in the Arctic, 
particularly in rivers, lakes, and the Beaufort Sea. Adequate spill response must be part of any development.” 
(USDOI, BLM, 1997a) 


Thomas Napageak expresses the larger issue of oil development and its potential effect on the subsistence 
lifeway: 


...improvements in our physical comforts and services should not blind us to the threats that oi! development 
on the wrong terms poses to our very identity and culture. Our land and our subsistence practices are our 
history, our identity, and our future. If we lose the land or can no longer maintain our subsistence culture, we 
lose ourselves and the future of our children.” Rosemary Ahtuangaruak further elaborated Inupiat cultural 
conflicts with oil development when she asserted: “We need to live as our ancestors have shown us. We have 
this passion to our families for their survival.... NPR-A has been set aside and should be left alone. li has 
given the sustenance for countless animals that migrate throughout the world. They come back to us every 


year unless development prevents it. (USDOI, BLM, 1997a) 


(f) Other Subsistence Communities 


Because overall impacts to migratory birds in the Northwest NPR-A Planning Area, except eiders, are expected to 
be minor and these birds in general disperse over large migration and wintering areas, effects on stakeholders 
(including subsistence hunters) are also expected to be minor. Some mortality to subsistence waterfowl! species is 
in the Northwest NPR-A would be expected, but the moriality rates are expected to be low. There is no realistic 
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way to translate this potential impact in the Northwest NPR-A Planning Area into a level of measurable effect on 


e. Multiple Sales 


If several lease sales were to occur under Alternative A, considerably more exploration activity would be 
expected to occur in the habitat of the TLH and WAH caribou. These activities would impede movements of TLH 
caribou to insect-relief areas along the coast. A southern pipeline route could cause some disruption of CAH 
caribou during migration. These effects would persist over the life of the fields and could reduce productivity of 
the TLH. 


Water withdrawals would increase in proportion to the increased activity level for multiple sales. Given the large 
quantity of lakes in the area likely to be developed. increased water use is not expected to impact (ish more 
severely than under a single sale. However. if there were not enough time between activities to allow for full 
recovery, or if the level of activity of the selected alternatives were significantly greater than that of the first sale, 
the effect of each additional sale on arctic fish populations is likely to be greater than estimated here. 


Activities associated with multiple sales in Alternative A are expected to have the same overall effect on marine 
fish as discussed for the first sale. If several lease sales occur under Alternative A, considerably more exploration 
activity is expected to occur in the southern and central part of the Planning Area. However, if there were not 
enough time between activities to allow for full recovery, or if the level of activity were to be significantly greater 
than that of the first sale, the effect of each additional sale on marine fish populations is likely to be greater than 
estimated here. 


Effects from disturbance factors and habitat alteration or loss associated with each oil and gas development site 
would likely be short-term and negligible to minor over most of the Planning Area. Habitat buried or excavated in 
the vicinity of development and production facilities or at gravel mine sites essentially is lost to species present 
before development. Surface, air, and foot traffic could increase substantially in some areas if oil field facilities 
associated with multiple sales are grouped in high resource interest areas: if these were to be located in high bird 
concentration areas, as appears to be likely in the vicinity of Dease Inlet, greater numbers of individuals would be 
expected to be displaced and more species involved than with a single sale. Such effects could alter bird 
populations of these local areas substantially, and for species with more limited habitat preferences, less tolerance 
to disturbance factors, or small and/or declining populations (e.g., red-throated loon, yellow -billed loon, king 
eider, common eider, Sabine's gull, gyrfalcon, peregrine falcon, snowy owl) effects could extend to regional 
populations and involve long-term changes in distribution. Effects for these and other vulnerable species could be 
elevated to a moderate level with multiple developments concentrated in a limited region. 


Effects to bowhead whales are not expected to increase under the multiple sale scenario. 


If several lease sales occur under Alternative A, a smal! increase in potential noise and disturbance effects on 
marine mammals is expected along the coast, primarily in the Dease Inlet-Barrow Area. and these effects are 
expected to be local and short term (generally < | year). 


f. Conclusion--Multiple Sales 


For the multiple sales under Alternative A, most resources would see increases in effects due to increases in 
development activity, although overall effects on terrestrial mammals (other than caribou). freshwater fish. marine 
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fish, most birds, bowhead whales. beluga whales, and other marine mammals are still expected to be local and 
short term (generally less than | year) and to have no regional population effects--essentially the same effects 
levels expected for a single sale. Some birds with limited habstat. limited tolerance to disturbance. or declining 


Industrialization clearly displaces subsistence users from traditional use areas even if no legal impediments to 
access are imposed (NSB, 2003). Therefore. if development occurred in areas containing concentrations of 
subsistence users would be displaced and impacts would be expected to be far greater. The BLM expects its 
camps, and use sites. 


As most subsistence resources are expected to experience local, short-term impacts with no resources becoming 
unavailable, undesirable for use, or expenencing overall population reductions, effects to subsistence-harvest 
practices in the communities of Point Lay, Wainwright, Atgasuk, Barrow, and Nuigqsut would still be expected to 
be minor, as well. If development were to take place in critical insect-relief areas of the TLH, or additional 

with a potential southern pipeline route to TAPS Pump Station 2 were to take place, some disruption 
of TLH and CAH caribou during migration would be expected. An increase in the number or miles of pipelines 
with development under multiple sales is expected to further impede movements of TLH caribou to insect-relief 
areas along the coast. This effect is expected to persist over the life of the oil fields and may reduce productivity 
of the TLH. This level of effect on caribou would elevate expected effects on community subsistence-harvest 
patterns to high or very high effects. defined as one or more important subsistence resource becoming unavailable 
or undesirable for use, or experiencing population reductions for a period up to 5 years or longer. 


15. Sociocultural Systems 


This discussion is concerned with those communities that potentially could be affected by activity generated by 
the Northwest NPR-A multiple sales. These include the communities of Point Lay, Wainwright, Barrow, Atgasuk. 
and Nuigsut. The primary aspects of the sociocultural systems covered in this analysis are |) social organization, 
2) cultural values, and 3) social health as described in Section IILC.4. It is assumed that effects on social 
organization and cultural values could be brought about at the community level by increased population, by 


increased employment, and by effects on subsistence-harvest patierns--predominantly from oil and gas leasing 
and exploration, development, and production associated with the Northwest NPR-A Planning Area. Potential 


effects are evaluated relative to the tendency of introduced social forces to support or disrupt existing systems of 
organization, how rapidly they occur, and their duration (see Langdon, 1996). Effects on the sociocultural systems 
of local communities could come from disturbance from small changes in population and employment. periodic 
interference with subsistence-harvest patterns from oil spills and oil-spill cleanup. and stress due to fears of a 
potential spill and the disruptions it would cause. 


North Slope Inupiat continue to express concern about the differences in how they and the dominant culture relate 
to the land and waters. Rex Okakok from Barrow expressed the problem when he said “Our land and sea are still 
considered and thought by outsiders to be the source of wealth, a military arena, a scientific laboratory, or a 
source of wilderness to be preserved, rather than as a homeland of our Inupiat” (USDOI, MMS, 1987c). 
Considering such use of Inupiat territory, Robert Edwardson from Barrow said that he would like to see revenues 
paid to the Inupiat for mineral rights (USDOL, MMS, 1995a). 


Any analysis of possible effects on sociocultural systems and social organization must first examine how people 
are divided into social groups and networks. Social groups generally are based on kinship and marriage systems 

and on nonbiological alliance groups formed by such characteristics as age. sex, ethnicity, community, and trade. 
Both kinship relations and nonbiological alliances serve to extend and ensure cooperation within the society. 
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Social organization could be affected by an influx of new population that causes growth in the community and 
change in the organization of social groups and networks. 


Disruption of the subsistence cycle also could change the way these groups are organized. The sharing of 
subsistence foods is profoundly important to the maintenance of family ties. kinship networks. and a sense of 
important in defining social roles and kinship relations: the individuals one cooperates with help define kin ties. 
and the distribution of specific tasks reflects and reinforces the roles of husbands, wives, grandparents, children, 
friends, and others. Disruption of these task groups can damage social bonds that hold a community together. Any 
senous disruption of sharing networks can appear as a threat to the established way of life in a community and 
can trigger an array of negative emotions--fear. anger. and frustration--in addition to a sense of loss and 
helplessness. Because of the psychological importance of subsistence in these sharing networks, perceived threats 
to subsistence activities from oil development are a major cause for anxiety. 


An Alaska Department of Fish and Game social-effects survey administered by the Division of Subsistence 
Managemen! in 1994 in Nuiqsut included questions on effects from OCS development. One question asked was: 
“How do you think the offshore development of oil and gas in this area would affect the following resources 
available for harvest; would the resource decrease, not change, or increase?” About 85 percent of Nuigqsut 
respondent: answered that fish resources would decrease, 87 percent said marine mammals would decrease, 43 
percent said land mammals would decrease, and 55 percent said that birds would decrease. 67 percent were not in 
favor of the search for oil, and 42 percent believed the search for oil would have an adverse impact on 
subsistence: 68 percent were not in favor of the development and production of oil, and 52 percent believed that 
oil development and production would have an adverse impact on subsistence (Fall and Utermohie, 1995). 


An analysis of cultural values shows those values that are shared by most members of a social group. Generally. 
these values reflect what is desirable and represent what is accepted, explicitly or implicitly, by members of a 
social group. Forces powerful enough to change the basic values of an entire society would include a seriously 
disturbing change in the physical conditions of life--a fundamental cultural change imposed or induced by 
external forces. One example would be an incoming group that demands that residents accept their culture. 
Another would be a basic series of technological inventions that change physical and social conditions. Such 
changes in cultural values can occur slowly and imperceptibly or suddenly and dramatically (Lantis, 1959). 


Disturbance from oil development could bring about dramatic changes to cultural values on the North Slope. 
values like strong ties to Native foods, to the land and its wildlife, to the family, to the virtues of sharing the 

of the hunt, and to independence from institutional and political forces outside the North Slope (see 
Section IILC.3 and Section ILC 4). 


No disruptions are expected to the five communities’ social institutions as a result of increases in temporary or 
permanent population growth, but the construction of winter ice roads near and a new hotel within Nuigsut could 
cause some disruptions to Nuigsut social organization because of an increase of social interaction between 
residents and oil industry workers. Traffic restrictions near exploration infrastructure along the Nuigsut/Prudhoe 
Bay ice road already have created some friction in Nuigsut, where considerable dependence has developed within 
the village on this road for winter access to Prudhoe Bay and south to Fairbanks. Locally, Nuiqsut residents have 
articulated these conflicts, as seismic and drilling activity have recently increased dramatically for offshore 
projects such as the Northstar and Liberty developments, and the onshore Alpine field, and potential NPR-A 


development 


Interaction would increase if many local residents were employed in oil industry jobs. though historically the 
number of local Native hires is quite small. Some of the interactions of ot! workers with the local Inupiat 
population are likely to be unpleasant and could lead to a growth in racial tension. Nuiqsut already has been 
exposed to oil workers because of |) its proximity to Prudhoe Bay; 2) village travel to Prudhoe on the winter ice 
road that is maintained between the two communities; 3) increased seismic activity in the vicinity of the village: 
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and 4) a recent influx of personne! working on development of the Alpine field. It appears that the number of oil 
workers associating with local residents has increased. Social interaction of oil industry workers with Nuigsut 
residents could be long term. but there is not expected to be a tendency toward displacement of their social 
institutions. Changes in population and employment are likely to Cause some disruption to sociocultural systems. 
ote wen died of ealatinn tentient 


There may be some degree of development-induced local employment, but these changes. particularly as they 
translate into Native employment, historically have been and are expected to continue to be insignificant. Even 
though Native employment in oil-related jobs on the North Slope is low, Native leaders continue to push for 
programs and processes that encourage more Native hire. The NSB has attempted to facilitate Native employment 
in the oil industry at Prudhoe Bay and is concerned that the industry has not done enough to accommodate 
training of unskilled laborers or to accommodate their cultural need to participate in subsistence hunting. The 
NSB also is concerned that--even though recruitment efforts are made and training programs are 
available--industry recruits workers using methods more common to Western industry practices, and would like 
to see the oi! industry make a more concerted and Inupiat-appropriate effort to hire NSB residents. 


Many of the contractors hired by the oil industry in the Oil Patch are either North Slope Native corporations 
(Arctic Slope Regional Corporation et al.), subsidiaries of such corporations, or otherwise affiliated with such 
corporations through joint ventures and other relationships. This situation provides significant local economic 
benefit. One North Slope operator, BPXA, has instituted its Itqanaiyagvik hiring and training program, designed 


to put more Inupiat into the oi! field workforce. It is a joint venture with the Arctic Slope Regional Corporation 
and its oi!-field subsidiaries and is coordinated with the NSB and the North Slope Borough School District. Other 


initiatives are an adult “job-shadowing” program, and an effort called Alliances of Learning and Vision for Under 
Represented Americans, developed with the University of Alaska to prepare candidates for degree programs in 
technical and engineering professions. Most graduates of the adult job-shadowing program already are working in 
oil field jobs (BP Exploration ( Alaska), Inc., 1998d). 


ConocoPhillips has partnered with the Arctic Slope Regional Corporation to offer training programs for North 
Slope residents interested in careers in oil-field and heavy equipment maintenance. During the summer of 2002. 
Alpine Career Quest Internship Program. and its employees are volunteer mentors for Nuigsut high school 
students who participate. In 2002 seven students from the Trapper School completed the intern program at the 
Alpine field facility and twelve more students were involved in another summer program based in Nuigsut. 
ConocoPhillips expects to continue these programs in 2003 (USDOL, BLM, 2003 |Nuiqsut Public Hearing, March 
3, 2003}). 


A serious disruption of subsistence-harvest patterns could alter these cultura) values. For the system of sharing to 
operate properly, some households must be able to produce, rather consistently, a surplus of subsistence goods, it 
is Obviously more difficult for a household to produce a surplus than to simply satisfy its own needs. For this 
reason, sharing. and the supply of subsistence foods in the sharing network, often is more sensitive to harvest 
disruptions than the actual harvest and consumption of these foods by active producers. Thus, when 
oil-development disturbance occurs, it may disrupt a community's culture. even though it does not cause 
“biologically significant” harm to a subsistence species’ overall population. 


Subsistence is a cyclical activity, and harvests vary from year to year, sometimes substantially. Numerous species 
are hunted to compensate for a reduced harvest of a particular resource im any one year, but there 1s no satisfactory 
replacement for bowhead whales or caribou. Multiyear disruptions to even one resource, particularly one as 
important as the caribou or the bowhead whale could disrupt sharing networks and subsistence-task groups. Other 
tensions perceived as a threat to subsistence resources could be caused by NPR-A oil and gas activities, especially 
if oil-industry activities are visibly evident, and North Slope residents in the Northeast NPR-A Planning Area do 
nat perceive development as a benefit to the Inupiat people. 
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Speaking at a 1983 hearing for an MMS sand and gravel lease sale, Nuiqsut resident Mark Ahmakak stated: “! 
think that :f you are going to go ahead with this sale that you should utilize Natives in__the areas affected by this 
lease sale; then utilize some of these Natives as monitors on some of your projects” (USDOI, MMS, 1983). The 
general consensus ts the desire for some benefit or employment opportunity to the community from nearby oil 
activities. Nuigsut resident Joseph Encklook expressed the community desire to see employment opportunities for 
local people result from development (USDOI, MMS, 1990d). Arnold Brower, Jr. noted that he would like to see 
residual nghts to old abandoned wells in the NPR-A pass to the local communities because the local communities 
could benefit from local oil and gas resource development even when they were not economic for industry to 
develop (USDOL BLM, 1997a:Sec. IV.C.13., Subsistence). 


a. Effects of Non-Oil and Gas Activities 


Ground-impacting management actions within the Planning Area that may affect sociocultural systems by way of 
affecting subsistence-harvest patterns under Alternative A include aerial surveys (including those inventorying 
terrestrial mammals and birds) and ground activities such as sersmuic surveys, resources inventones, 
paleontological and cultural excavations, research and recreational camps. and overland moves, all of which occur 
during summer-carly fall (June-September), except for overland moves and seismic activity, which occur during 
winter. The primary potential causes of disturbance are helicopter traffic, fixed-wing aircraft traffic, and humans 
on foot. Hazardous- and solid-waste removal and remediation would continue to occur at abandoned exploration 
freshwater fish, marine fish. birds, bowhead whales. beluga whales. and other marine mammals are expected to 
range from negligible to short term and local, and to have no regional population effects. Little net change is 
expected in disturbance effects to subsistence resources and the communities within or adjacent to the Planning 
Area, therefore. little net change is expected to traditional community activities and to traditional practices for 
harvesting. sharing. and processing of these resources and sociocultural systems. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Because staging would not take place near existing subsistence Communities, social systems in the communities 
of Point Lay, Wainwnght. Barrow, Atqasuk, and Nuiqsut would expenence little direct disturbance from the 
staging of people and aircraft transportation for exploration and development for the Northwest NPR-A Planning 
Area. These activities are expected to have little effect on sociocultural systems. Oil workers likely would not 
directly interact with local community residents. and there would be no expected displacement of social systems. 
Also, changes in population and employment are not likely to disrupt sociocultural systems. 


Stress would occur if a village were not successful in the bowhead whale harvest, with potential disruption of 
sharing networks and task groups. This stress could disrupt the community's social organization but likely would 
with a village having an unsuccessful whaling season. More recently, there have been no unsuccessful whaling 
seasons for Nuiqsut since 1994 and Kaktovik since 1991 (Braund, Marquette, and Bockstoce, 1988, Alaska 
Eskimo Whaling Commission, 1987-1995). Negotiated conflict resolution agreements between the Alaska 
Eskimo Whaling Commission, subsistence whaling communities, and the ot! industry have successfully served as 
a means to coordinate whaling activities and potential disturbance to whaling from industry activities. 


Any effects on social health would have ramifications on social organization. The NSB Native communities have 
proven quite resihent to such effects with the Borough continuing to support Inupiat cultural values and its strong 
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commutment to health, social service, and other assistance programs. Health and social service programs have 
attempted to meet the needs of alcohol- and drug-related problems by providing treatment programs and shelters 
for wives and families of abusive spouses and by placing greater emphasis on recreational programs and services. 
However, in comments before the Department of the Interior's OCS Policy Committee's May 2000 meeting. NSB 
Mayor George Ahmaogak stated that Borough residents are extremely concerned that a lack of adequate financing 
for local NSB city governments has hampered the development of these programs, and declining revenues from 
the State of Alaska have senously »mpaired the overall function of these city governments. Partnering together. 
Tribal governments, city governme:.’.. and the NSB government have been able to provide some programs. 
services, and benefits to local residents. For several years, all communities in the Borough have banned the sale of 
alcohol, although alcohol possession 1s not banned in Barrow. and many communities are continually under 
pressure to bring the issue up in local referendums (North Slope Borough. 1998). 


Ongoing effects on social health in Nuiqsut would have direct consequences on sociocultural systems but would 
not tend toward the displacement of existing systems above the displacement that has already occurred with the 
current level of development. Effects in Point Lay, Wainwright. Barrow. and Atgasuk would be periodic and 
would not displace cxisting sociocultural systems. 


At hearings in 1982, Mark Ahmakak from Nuigsut stated that there should be economic benefits to Nuigsut, such 
as cheaper diesel (Ahmakak, 1982, as cited in USDOL, MMS, 1982). The consensus has always been that some 
benefit should come to the community from nearby oi! activities. In a 1996 public meeting for the Northstar 
Project. a Nusgsut elder stated that she wanted potential human health issues that could resuli from the project 
looked into beforehand. Answers could be found in information from other projects. She specifically expressed 
concem about cancers, health problems related to air pollution. and shortened lifespans (Dames and Moore. 
1996e). There are concerns about protecting traditional sites from development. Nannie Woods expressed her 
opposition to leasing in the Colville River Delta because of her concern that her husband's burial site might be 
disturbed by development (Woods, 1982, as cited in USDOL, MMS, 1982b). Recently, a Nuiqsut elder had her 
“home place” at Prudhoe Bay desecrated by an oil company. Her house was looted and built over. She 
emphasized that graves of family members are in the area and that she has been demed access there (Dames and 
Moore, 1996e). At a November 1999 MMS Liberty Project Information Update Meeting in Nuiqsut, Elders told 
MMS to be aware of gravesites on the shoreline of Foggy Island Bay. 


Considering such use of Inupiat territory, Rober’ Edwardson from Barrow said that he would like to see revenues 
paid to the Inupiat for mineral rights (Edwardson, 1995, as cited in USDOL, MMS, 1995b). All three communities 
believe that some form of impact assistance should be forthcoming to compensate them for absorbing the social 
impacts from oi! development that have occurred and that are to come. 


(2) Effects of Spills 


Effects on the sociocultural systems of local communities could come from penodic interference with 
subsistence-harvest patterns from oil spills and onl-spill cleanup, and stress due to fears of a potential spill and the 
disruptions it would cause. Traditional practices for harvesting. sharing, and processing subsistence resources 
could be seriously curtailed in the shor term if there are concerns over the tainting of bowhead whales from an oi! 
spill, but overall effects from these sources are not expected to displace ongoing sociocultural systems. Oil-spill 
employment (response and cleanup) could disrupt subsistence-harvest activities for at least an entire season and 
disrupt some sociocultural systems, but most likely, it would not dixplace these systems. The sudden employment 
increase could have sudden and abnormally high effects. including inflation and displacement of Native residents 
from their normal subsistence-harvest activities by employing them as spill workers. Cleanup employment of 
local Inupiat also could alter normal subsistence practices and put stresses on local village infrastructures by 
drawing local workers away from village service yobs. Ol spills producing disruption of this magnitude are not 
expected from Northwest NPR-A activities. 
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The likelihood of a large oil spill from Northwest NPR-A activities is low. However, if one occurred, oil-spill 
employment (response and cleanup) could disrupt subsistence-harvest activities for at least an entire season and 
disrupt some sociocultural systems. Most likely. 1 would not displace these systems. If a large spill comacted and 
extensively otled coastal habitats. the presence of hundreds of humans. boats, and aircraft would displace 
subsistence species and alter or reduce access to these species by subsistence hunters. Employment generated to 
clean up an oil spill of 1,500 or 4,600 bbi could call for 60 or 190 cleanup workers. This rapid employment 
imcrease Could have sudden and abnormally high effects, including inflation and displacement of Native residents 
from thei normal subsistence-harvest activities by employing them as spill workers. Cleanup 1s unlikely to add 
population to the communsties, because administrators and workers would live in separate enclaves. Cleanup 
employment of local Inupiat could alter normal subsistence practices and put stresses on local village 
infrastructures by drawing local workers away from village service jobs. Any decline in the certainty about the 
safety of subsistence foods. potential displacement of subsistence resources and hunters, and changes in sharing 
and visiting could lead to a loss of community solidarity. Oil-spill cleanup of this magnitude is not expected from 
spills from Northwest NPR-A activities. Industry oil-discharge prevention and cleanup-contingency plans would 
include scenaros for cleaning up oil spills. 


c. Effectiveness of Stipulations and Recommended Operating Procedures 


Specifically for subsistence--and consequent sociocultural benefits--Stupulation H-1 specifies that all operations 
shall be conducted in a manner that prevents unreasonable conflicts with subsistence activities. ROP E-5 would 
provide for pipeline elevation to ensure the passage of wildlife and subsistence hunters, and ROP H-1 would 
direct the lessee to develop and implement a plan. in consultation with the subsistence communities and the SAP. 
to monitor the effects of oil activities on subsistence. ROP |-1 would require training and orientation of 
employees to inform them of specific social and cultural concerns that relate to the Planning Area: specifically the 
program 1s designed to increase the sensitivity and understanding of workers to local community values, customs, 
and lifestyles im areas where these personnel would be working with the intent of reducing any potential conflicts 


d. Conclusions--First Sale 


As most subsistence resources are expected to expenence local, short-term impacts with no resources becoming 
unavailable. undesirable for use. or expenencing overall population reductions, effects on subsistence harvest 
practices i the communities of Point Lay, Wainwright. Atgasuk, Barrow, and Nuiqsut would expenence minor 
effects as well. If development took place in critical imsect-relief areas of the TLH, effects on subsistence-harvest 
patterns and on communities would elevate from low effects to moderate or high effects as one oF more important 
subsistence resources would become unavailable, undesirable for use, or expenence population reductions for a 


pernod greater than 2 years. 


Effects on the sociocultural systems of the communities of Point Lay, Wainwright, Atgasuk, Barrow, and Nuigsut 
could come from disturbance from oil exploration and development activities. from changes in population and 
employment. and from penodic interference with subsistence-harvest patterns from oil spills and o1l-spill cleanup. 


Altogether. subsistence effects penodically could disrupt--but not displace--ongoing social systems, community 
activities, and traditional practices for harvesting. sharing. and processing subsistence resources. 


e. Multiple Saies 


For the multiple sales under Alternative A. most resources would see increases in effects duc to increases in 


- 
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development activity, although overall effects on terrestrial mammals (other than canibou). freshwater fish. manne 
fish. most birds, bowhead whales, beluga whales. and other marine mammals are still expected to be local and 
short term (generally < | year), and to have no regional population effects--the same effects levels expected for a 
single sale. On the other hand. some birds with limited habitat, limited tolerance to disturbance. or declining 
ee re wa tae tage te aparece hese esha a ey sngpece 

under the muluple sale scenano. Effects to subsistence harvest practices om the communsties 
en pg Wainwnght, Atgasuk. Barrow. and Nuigsut would still be expected to be minor, as well. But with 
increased effects anticipated on TLF caribou. clevated effects would be expected on these communaties because 
this important subsistence resource would become unavailable, undesirable for use, or expenence population 


reductions for a period up to 5 years or longer. 


f. Conctusion—Multiple Sales 


Anticipated subsistence effects could cause chronic disruption of sociocultural systems for a number of years and 
although traditional practices for the harvesting. sharing. and processing of subsistence resources could be 
disrupted, subsistence impacts would not be expected to displace existing imstitutions or ongoing social systems. 


16. Environmental Justice 


a. Introduction 


Aloska Inupiat Natives, a recognized minonty, are the predominant residents of the North Slope Borough, the 
area potentially most affected by activities in the Northwest NPR-A Planning Area under Alternative A. Because 
of their reliance on subsistence foods, there could be effects on Inupiat Natives and their subsistence resources 
and harvest practices. Potential effects from noise, disturbance, and oil spills on subsistence resources and 
practices and sociocultural patterns would focus on the Inupiat communities of Point Lay, Wainwright, Barrow, 
consideration of potential effects to Native subsistence activities. For further discussion of Environmental Justice 
effects, see the discussion on subsistence-harvest patterns and sociocultural systems in Sections IV _F 8.n and 
IV.F.8.0 for Cumulative Effects. 


As described in Section IILC_3 subsistence activities in the Planning Area are important to providing food to 
North Slope residents. As a consequence, impacts to subsistence resources and access to those resources have a 
direct relationship to the analysis of which alternatives may have a disproportionately adverse effect on the 
minonty and low-income populations. Those alternatives identified in the ANILCA 810 analysis Appendix 5 as 
having a potentially significant impact on subsistence, also would have a significant impact on minorities and 
low-income populations and communities. Those stipulations and other protective measures that help to mitigate 
impacts on these groups of people for each alternative are the same as identified in the subsistence and the 
sociocultural analyses Sections [V.C.14 and IV.C.15. 


b. Demographics 


(1) Race 


In 1993. the NSB conducted the North Slope Borough Census of Population and Economy li found that of the 
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6.538 Borough resudents. 4.94) identified themselves as Native and | 597 identified themselves as non-Native Of 
the Native population. 97.71 percent or 4.828 were Inupiat Eskimo. The 1998 census conducted by the NSB 
identified 7,555 Borough residents, with 5.485 reporting as Native and 2,096 as non-Native. Of the 1998 Native 
population, 96.83 percent, or 5.285, were Inupiat Eskimo. For the NSB as a whole in 1993, the population was 74 
percent Inupiat and 26.1 percert non-lnupiat, mn 1998. the population was 72.24 percent Inupiat and 27.76 percent 
nmap Nerth Skye Borg, 198 1999). The 2000 Census counted 7.385 residents in the NSB; 5,050 

identified themselves as Amencan Indian and Alaska Native for a 68.4 percent indigenous population (USDOC. 
Bureau of the Census, 2000). 


The 1993 figures show that of the Inupiat population, 81.60 percent of the NSB population resided in the five 
communities of Point Lay, W asmwrght. Barrow, Atgasuk, and Nuigqsut (North Slope Borough, 1995). 49.2 
percent lived in Barrow. In 1998. 61.4 percent of the NSB population resided in Barrow and 38.57 percent lived 
in the other seven Borough villages: 81.80 percent lived in the communities of Pont Lay, Wainwright. Aigasuk. 
Barrow, and Nuiqsut (North Slope Borough. 1995, 1999). 


In the potentially affected communities of Pownt Lay, Wainwnght. Atgasuk. Barrow, and Nuiqsut, there are no 
significant “other minorities.” In Point Lay “other minorities” comprised 2.8 percent of a total population of 246 

in 1998; in Wainwright 1.3 percent of a total population of 649; in Atgasuk 3.4 percent of a total population of 
296 tn 0900: and ta Hechqes 1.4 qancces of o stil paputaien of 420, Os Bamow ia 1998, “other alamsitier 
constituted 16.8 percent of the total population of 4.64). but the Inupiat munonty population 1s the only minonty 
population allowed to conduct subsistence hunts for marine mammals. “Other minorities” are not allowed to 
participate in the subsistence marine mammal hunt and do not constitute a potentially affected minonty 
population (North Slope Borough. 1999). 


With the NSB's homogenous Inupiat population, the identification of a “reference” or “control” group within the 
potentially affected geographic area, for the purposes of analytical comparison to determine if the Inupiat are 
affected disproportionately. 1s not possible. This is because a non-minority group does not exist mm a 
geographically dispersed pattern along the potentially affected area of the North Slope. 


(2) income 


According to the U.S. Department of Commerce. the average household income in 1993 for the State of Alaska 
was $64,652. and the average State per capita income was $23,000. Based on Department of Commerce data. the 
Alaska Department of Labor has portrayed the NSB as having one of the highest per capita incomes in the State. 
but data collected by the NSB 1993 Census of Population and Economy take exception to these figures, based 
primary on different methods used 1m data collection. The US. Department of Commerce uses a sampling 
procedure, while the Borough conducts house-to-house household surveys. Also. Federal figures include “transfer 
payments” such as unemployment. welfare. Social Security. and Medicare/Medicaid payments. The NSB survey 
includes all income reported to the IRS. including Alaska Permanent Fund and Alaska Native Clanms Settlement 
Act corporation dividends. The NSB figures determined an average household income of $54,645 and a per capita 
income of $15,218 in 1993. When corrected for ethnicity, the average lnupiat houschold income was $44,551 and 
for non-Inupiat t was $74,448. The average Inupiat per capita income was $10,765 and the non-Inupiat per capita 
income was $29.525. Of all the howseholds in the NSB surveyed, 2) percent qualified as very low-income 
households, and another 10 percent qualified as low” moderate-income households. As 66 percent of the total 
households surveyed were Inupiat. 1 would appear that a large part of the households falling on the very low. to 
low-income range are Inupiat. Poverty -level familes in the NSB numbered 88. or 6 percent of all households 
Poverty level thresholds used by the NSB were based on the U.S. Bureau of the Census, March 1996 Current 
Population Survey, in which low imoome is defined by the U.S. Census Bureau as 125 percent of poverty level 
(North Slope Borough, 1995, North Slope Borough, 1999). 


The NSB 1998/99 Economic Profile and Census Report showed household imcome increasing from $54,645 in 
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1993 to $63,884 in 1998. The average Inupiat houschold income increased by an average of $1 1.685, from 
$44,551 to $56,236. The average Inupiat per capita income rose from $10,765 in 1993 to $12,550 in 1998. A total 
of 105 households qualified as poverty level, and 37 qualified as very low income. This translates into a total of 
38! individuals living below the poverty level--an increase of |2 sndividuals since 1993 (North Slope Borough. 
1999). The 2000 Census found an average per capita income of $20,540 and a median houschold income of 
$63,173. The 2000 census found 132 Families (8.6% of 2 total 1.538 NSB families) in poverty status in 1999 (397 
individuals 18 years and over) (USDOC, Bureau of the Census, 2000). 


c. Consumption of Fish and Game 


As defined by the North Slope Borough Municipal Code, subsistence is “an activity performed in support of the 
basic beliefs and nutritional needs of the residents of the borough and includes hunting. whaling. fishing. trapping. 
camping. food gathering. and other traditional and cultural activities” (State of Alaska, Dept. of Natural 
Resources, 1997). This definition gives only a glimpse of the importance of the practice of the subsistence way of 
life in Inupiat culture, but « does underscore that i is a primary cultural and nutritional activity upon which 
Native residents of the North Slope depend. For a more complete discussion of subsistence and its cultural and 
nutritional importance, see Section [V.C_14 Subsistence-Harvest Patterns. For statements of the traditional 
importance of subsistence practices, see the Inupiat traditional knowledge commentary in Section IV.C.14, 
“Effects on Subsistence-Harvest Patierns.” and Section IV.C.15, “Effects on Sociocultural Systems.” See also 
“Cumulative Effects” Sections IV.F.8.n and IVF .8.p and the “Affected Environment” sections (Section IILC.3 
and II1.C.4) for these resources for more traditional knowledge. 


Potential effects focus on the Inupiat communities of Point Lay, Wainwright, Atqasuk, Barrow, and Nuiqsut 
within the NSB. The sociocultural and subsistence activities of these Native communities could be affected by 
disturbance to key subsistence species that would lead to disruption, displacement, or long-term « Yanges in 
species’ populations. Communities could be affected by accidental oi! spills as well. Possible oil-spill 
comamination of subsistence foods 1s the main concern regarding potential effects on Native health. Interestingly. 
after the Exxon Valde: spill, testing of subsistence foods for hydrocarbon contamination from 1989-1994 
revealed very low concentrations of petroleum hydrocarbons in most subsistence foods. In fact. the U.S. Food and 
Drug Administration concluded that eating food with such low levels of hydrocarbons posed no significant risk to 
human health (Hom et al.. 1999). They recommended avoiding shellfish. which accumulate hydrocarbons. Of 
course, human health could be threatened in areas affected by ot! spills but these msks can be reduced through 
timely warnings about spills. forecasts about which areas may be affected and even evacuating people and 
avording marine and terrestrial foods that may be affected. Federal and State agencies with health-care 
responsibilities would have to sample the food sources and test for possible contamination. 


“confidence” in the purity of these foods. Based on surveys and findings in studies of the Exwon Valde: spill, 
Natives in affected communities largely avoided subsistence foods as long as the ot! remained in the environment. 
Perceptions of food taanting and avoiding use remained (and remain today) in Native communities after the Exccon 
Valde: spill, even when agency testing maintained that consumption posed no msk to human health (Alaska 
Department of Fish and Game, 1995a; Hom et al.. 1999; Burwell, 1999). 


The ability to assess and communicate the safety of subsistence resources following an oil spill is a continuing 
challenge to health and natural resource managers. After the Exvon Valde: spill, newther the analytical tew-ne 
program nor the procedures for communicating the results to lacal subsistence users were completely con. > iag 
to most subsistence users. The safety of subsistence users’ food remains at issue because scientific conclusions 
often were not consistent with Native perceptions about environmental health. According to Peacock and Field 
(1999), a discussion of subsistence food issues must be cross-disciplinary. reflecting a spectrum of disciplines 
from to» lology. to marme nology. to cultural anthropology. to cross-culiural communication, to ultimately 
understanding disparate cultural definitions of nsk perception itself, Any effective discussion of subsistence 
resource contamination must deal with the conflicting paradigms of Western science and traditional knowledge. 
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as well as the vocabulary of the social sciences in reference to observations throughout the collection, evaluation, 
and reporting process. True restoration of environmental damage. according to Picou and Gill (1996). “must 

include the reestablishment of a social equilibnum between the biophysical environment and the human 
community” (Field et al.. 1999; Nighswander ard Peacock, 1999, Fall et al.. 1999). Since 1995, the subsistence 
restoration effort that has been ongoing as a resect of the Exxon Valdez oil spill has improved by taking a more 
comprehensive approach, by partnering with local communzties, and by linking scientific methodologies with 
traditional knowledge (Fall et al.. 1999; Fall and Utermohie, 1999). 


d. Effectiveness of Stipulations and Required Operating Procedures 


One way BLM has tned to address Native concerns about noise and disturbance impacts has been to include local 
Inupiat Traditional Knowledge in the text of Planning Area LAP/EIS's. This process was followed for the 
Northeast NPR-A Planning Area IAP/EIS, and these concerns are found in this document in the Subsistence and 
Sociocultural sections that analyze noise and oil-spill impacts (see also the analyses of potential impacts to 
Subsistence-Harvest Patterns Section IV.C.14 and Sociocultural Systems Section I'V.C.15 ). Traditional 
Knowledge used in these analyses is peer reviewed by local and regional Native groups on the North Slope. 
Traditional Knowledge is considered in the planning and decision-making processes, as well as in the formulation 
of new mitigation measures. The BLM is also part of an Alaska-wide Department of Interior Memorandum of 
Understanding with Alaska tribes on Government-to-Government consultation signed by all the Alaska DOI 


In general, the stipulations and ROP’s articulate minimum protection against impeding subsistence pursuits as set 
down in ANILCA (P.L. 96-487), and protection of subsistence pursuits helps to guard against potential 
sociocultural disruptions that then fall under the purview of environmental justice. Supulation H-1 specifies that 
all operations shall be conducted in a manner that prevents unreasonable conflicts with subsistence activities. 
ROP E-5 would provide for pipeline elevation to ensure the passage of wildlife and subsistence hunters, and 
ROP-H-1! would direct the lessee to develop and implement a plan--in consultation with directly affected 
subsistence communities and the SAP--to monitor the effects of oi! activities on subsistence. ROP |-1 would 
require training and onentation of employees to inform them of specific social and cultural concerns that relate to 
the Planning Area. Specifically the program is designed to increase the sensitivity and understanding of workers 
to local community values, customs, and lifestyles in areas where these personne! would be working. with the 
iment of reducing any potential conflicts with subsistence. 


ROP F-1 states “Aircraft use shall be conducted in a manner that will minimize impacts to wildlife and birds.” 
Assuming that aircraft operators were cognizant of the potential effects of aircraft on wildlife and took the 
appropriate actions to minimize those effects. disturbance impacts to terrestrial mammals could be reduced 
substantially. 


ROP E-4 and ROP E-S regarding location and design of permanent oil and gas infrastructure would reduce 
impacts to caribou from oil development activities. Supulation C-1 would put restrictions on the types of heavy 
equipment used and the seasons of allowable use and would be beneficial to wildlife by reducing the amount of 
habitat disturbed during exploration. Use of low-pressure vehicles may also reduce the mortality of small 
mammals. Stypulation D-| would prohibit exploratory dniling in lakes. streams. lakebeds. and active floodplains 
unless impacts to wildlife are minimal, and would reduce the potential for damage to the mparnan habitats that are 
important to many species of terrestrial wildlife including moose, bear and wolverine. Disturbance impacts to 
wolverines and moose would also be reduced. 


ROP E-2 would require the lessee to minimize the development footprint, would be beneficial to terrestrial 
wildlife in that it would reduce the amount of habitat lost and decrease disruption of caribou movements. At the 
same time. it would also reduce the amount of gravel habitats created which may be used to advantage by ground 
squirrels. Caribou may also use gravel pads for insect relief habitat though the negative effects to canbou from 
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development footprints would outweigh any positive impacts associated with the creation of additional 
insect-relief habitat. Overall, the impact of this ROP would be beneficial to most terrestrial wildlife. ROP E-5 
would require that pipelines and roads be designed to facilitate caribou passage. ROP E-4 would require that 
permanent oil and gas infrastructure be designed, located, constructed and operated to minimize adverse effects 
on caribou movements. 


ROP E-6 would require a S00-ft setback from shallow lakes. streams, lakebeds, estuanes and <ther active 


floodplains and would generally be beneficial to terrestrial mammal species thal are dependant upon nparian 
habitats by reducing the potential for habitat loss and disturbance impacts. ROP E-8 would require that coastal 
facilities be designed, sited, and constructed to prevent significant changes to oceanographic circulation patterns 
and water-quality characteristics and to maintain free passage of marine and anadromous fish. It would be 
beneficial to bears by protecting prey species. 


ROP I-1 would require an orientation program for all employees and would generally be beneficial to terrestrial 
mammals. Education of employees should reduce the potential for harassment and direct mortality of wildlife. 
ROP J-1 would require lessees to prepare and implement bear-interacuion plans to minimize conflicts between 
bears and humans. ROP A-! would require proper handling of garbage and waste and would reduce the potential 
for bears and foxes to be attracted to both permanent and temporary facilities. These stipulations would benefit 
bears by reducing both the number of bears killed in defense of life and property (DLP) and the number of bears 
becoming habituated to anthropogenic food sources. Measures designed to avoid attracting bears to work sites 
should also reduce the attraction of arctic foxes. 


With ROP C-1, disturbance of birds from ground transport and other exploration and development activities 
would be mitigated and essential habitat protected by restricting vehicle use to the winter season to minimize 
disturbance of most species (except species present during winter) and vegetation-damaging and erosion-causing 
activities; minimizing motorized ground vehicle use within one mile of any raptor nest dunng the nesting season 
iS April through 15 August (gyrfalcon nests beginning 15 March), and by prohibiting such vehicles within 2 
mile of known raptor-nesting sites. 


ROP A-1 on garbage/waste handling and food and ROP J-1 on polar bear/human interaction plans would prevent 
the attraction of polar bears to camp sites that could result in the taking of polar bears in human/bear interactions. 
Under Overland Moves Stipulation C-1, BLM/operators planning winter activities (including seismic operations) 
within 25 mi of the coast would consult with FWS to prevent disturbance of denning polar bears. Activities would 
be prohibited within | mile of known bear dens. This consultation would prevent most disturbances of denning 
polar bears under Alternative A. ROP E-1, requiring aircraft traffic to maintain an altitude of 1,500 ft (except on 
takeoffs and landings) would reduce the number of disturbances of marine mammals and other wildlife. This ROP 
would also prohibit the hazing or chasing of wildlife. The ROP would reduce the number of disturbances of 
marine mammals and other wildlife. 


Under the Marine Mammal Protection Act (MMPA), harassment or “taking” of marine mammals is prohibited 
unless the lessees have a Letter of Authorization (LOA) that would allow them to unintentionally harass marine 
mammals during their operations. To limit and avoid excessive harassment or taking of non-endangered marine 
mammals the MMPA requires lessees to have an LOA to conduct activities that may harass or take marine 
mammals. This requirement is expected to limit disturbance of marine mammals associated with seismic activities 
and other oil and gas activities in the Northwest NPR-A Planning Area. 


Stipulations A-1, A-2, ROP A-6 and ROP A-7 regarding HAZMAT, spills and proper handling of petroleum and 
chemical products would be beneficial to all terrestrial wildlife species by reducing the potential of direct 
mortality due to oiling or ingestion of toxic materials and contamination of habitat, prey species and forage 
species. Stipulations A-1, A-2, and A-3, and ROP’s A-6, A-7, A-8 would provide increased protection to fish and 
fish habitat during fuel use, handling, and storage. The effects of fuel and oil spills on marine fish would be 
mitigated for Alternative A by waste prevention, handling. and disposal and spills stipulations (A-1 through A-3) 
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and ROP’s (A-3 through A-8). Potentially adverse situations involving hazardous materials and wastewater would 
be mitigated by |) immediate cleanup of fuel spills and other hazardous materials using contingency plan 
procedures approved by EPA, ADEC, and OSHA; 2) storing spill cleanup materials at all fueling and 
maintenance areas as m.andated; 3) storing fuels in lined/diked areas at least 500 fi from lakes and streams as 
mandated; 4) prohibiting fue! storage on lake or river ice or active floodplains; and 5) prohibiting the refueling of 
equipment within 500 ft of lakes or streams (boats, aircraft excepted). Stipulations A-1, A-2, and A-3 on fuel spill 
mammals in the Dease Inlet/Admiralty Bay area where oil exploration and development may occur under 
Alternative A. 


_ In-Place Mitigation and On-Going Mitigation Initiatives 


In evaluating potential sociocultural impacts, BLM has produced a substantial Environmental Justice analysis for 
Alaska as it relates to the Alaska Native subsistence way of life. An Environmental Justice analysis was also 
prepared for the Northeast NPR-A IAP/EIS. BLM has also sought the expertise of MMS social scientists who 
have w:aten Environmental Justice analyses for MMS Lease Sales 144 and 170, the Liberty Project EIS, and the 
Beaufort Sea and Cook Inlet Multiple Sale DEIS's. 


The Northeast NPR-A IAP established procedures and advisory bodies to address subsistence monitoring and 
research concerns. Stipulation 61 delineated a conflict avoidance procedure to address subsistence concerns with 
oil and gas exploration and development activities. Through it, lessees consult with the NSB. affected 
communities, and the Subsistence Advisory Panel, a special body created in 1998 to represent subsistence issues. 
Under the existing [AP for the Northeast NPR-A, representatives from Federal, State, and NSB agencies, oil 
industry. environmental groups. academia, and other interested parties were invited to participate on a Research 
and Monitoring team. This team, chartered under the Federal Advisory Committee Act, was set up to coordinate 
research and monitoring projects related to the effectiveness of stipulations and surface resource impacts and uses 
the advice of the Subsistence Advisory Panel. The Research and Monitoring Team operated for two years and has 
recently been recast as the North Slope Management Oversight Group (NSMOG). Advised by a Science 
Technical Advisory Panel (configured on the old RMT model), NSMOG will be an inter-agency, 
inter-governmental group that will develop a more comprehensive and coordinated slope-wide agenda for 
conducting resource inventories, monitoring. and research. 


Stipulation 59 of the Northeast NPR-A IAP directs industry to prepare subsistence plans that specify plans for 
monitoring the effects of oi! tadustry drilling on subsistence activities (specifically Nuiqsut for drilling activities 
in the Northeast NPR-A). To date, Phillips Alaska. BP, and Anandarko have prepared these plans and they have 
been accepted by the BLM. Plans require the lessee to hire local Subsistence Representatives (SR's) as points of 
contact with potentially affected villages. These SR's field local subsistence issues that arise from oil activities 
and communicate them to the lessee who resolves them. More complicated issues may involve monitoring and the 
lessee is tasked with establishing a monitoring plan that is approved by the BLM. the Research and Monitoring 
team. the Subsistence Advisory Pane! (SAP). the local and tribal governments, and the NSB Planning 
Commission. The Lessee also conducts public community meetings to field developing subsistence issues. 
Subsistence issues and other SR business are tracked by the SR in a log book. This log book ts used to generate 
biannual reports that summarize issues gathered from individuals and public meetings and their resolutions, any 
required monitoring efforts and results, any lessons learned and steps taken to prevent future subsistence conflicts, 
and any ongoing and unresolved issues. No formal biannual reports have been prepared. but Phillips Alaska 
circulated an informal memorandum in March 2002 that identified its Nuigsut SR's. their activities working at the 
Nanug drilling site and as ice road monitors, permitting progress for the Puviag project. community meetings 
conducted, and the desire to publish a newsletter summarizing winter drilling activities. 


The BLM has also fostered tribal government participation in the EIS planning process through the formation of 
the SAP. The panel is made up of representatives from the communities of Anaktuvuk Pass, Atgasuk, Barrow, 
Nuiqsut, and Wainwright, as well as BLM decision-makers, and a representative from the NSB. Since its 
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incepuion, the pane! has met ten times in Barrow, Nuigsut, and Wainwnght and has developed an ongoing 
dialogue on the issues that would serve to guide the BLM in its decision-making on future exploration and 
development activities in the Northwest NPR-A. In Nuiqsut, the oil industry, in coordination with the local 
community, has established and partially funded a Subsistence Oversight Panel to ficid the concerns of local 
subsistence hunters and to monstor local subsistence resources. 


provide clarification and to allow the participation of non-English speakers. The Environmental Justice process 
followed for the Northwest NPR-A draft [AP/EIS included: 1) initial scoping, 2) notices in North Slope 
newspaper and radio station, and 3) follow-up meetings that included discussions specific to Environmental 
Justice concerns. Environmental Justice concerns were solicited from meetings on the North Slope with the 
comreanities of Point Lay on February 7-8, 2002, Wainwright on December 5, 2001, Barrow on December 10, 
2001, Atgasuk on December 6, 2001, Nuigsut on December 11, 2001, and Anaktuvuk Pass on February 8, 2002. 
From this process, the BLM received feedback on specific Environmental Justice concerns, documented 
additional concerns of the Inupiat residents, and conducted a special subsistence workshop with the NPR-A SAP 
to discuss Community issues and identify possible mitigation measures. The BLM maintains an open dialogue on 
Environmental Justice with the communities of the North Slope, specifically by way of the SAP. 


Major concerns expressed at these meetings included: 


* Protecting Native allotments, hunting and fishing camps, and cultural sites (ali G communities), 
* Identifying and protecting important subsistence areas (all 6 conmmunities); 

* Protecting caribou migration routes (all 6 communities): 

* Cleaning up contaminated sites (5 communities). 

* Access restrictions to subsistence areas and resources (5 communities): 

¢ Studying and maintaining the health of wildlife (3 communities): 

* Providing natural gas to local communities (3 communities): 

¢ Conducting caribou and fish studies (3 communities): 

¢ Seismic disturbance of caribou, fish, and whales (3 communities): 

* Better use of Traditional Knowledge (3 communities): 

* Developing a mechanism for regulating and monitoring guides and outfitters (3 communities). 
¢ Fish contamination from contaminated sites (3 communities): 

* Providing more local hire (3 communities): 

* Updating outdated resource data (2 communities): 

¢ Involving local people in scientific studies of resources (2 communities): 

¢ BLM's need to develop a clear government-to-government policy (2 communities): 

¢ Providing river setbacks or buffers to protect historic fishing sites (2 communities): 

¢ Including local people in the planning process (2 communities): 

¢ Improving mitigation as it relates to oversight and enforcement (2 communities), and 

¢ Disturbance from staging areas. roads, docking facilities, and pipeline access (2 communities). 


The Environmental Justice concerns were presented to BLM management and incorporated into environmental 
study designs and the new mitigating measures/stipulations included in the Northwest LAP/EIS. These include: 


1. revising/clarifying consultation procedures concerning oil and gas and related activities ar pric nial 
impacts to subsistence users and uses (specifically with regard to subsistence cabins and cops: °s): 
strengthening the requirements of annual subsistence plans submitted by industry to impro 
communication and avert subsistence conflicts with oil and gas and related activities: 

3. conducting in-depth subsistence harvest studies of the communities of Nuigsut, Atgasuk and Barrow to 


ty 
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assess the impact of oil and gas development on subsistence activities in and near these communities: 
4. conducting research on caribou movement, impacts of winter exploration on tundra vegetation, and 
5. sending letters to all known NPR-A aircraft users to make them aware of subsistence conflicts with local 
residents created by aircraft use. 


Part of BLM's sensitivity to the Inupiat way of life is to ask when it can come to villages to hold mectings. The 
BLM tres to accommodate village schedules, and BLM continues to take a more collaborative approach in its 
public involvement und has learned the value of spending more time in these jocal communities. The BLM has 
hired a subsistence specialist in its Northern District Office in Fairbanks as a community liaison whose job is to 
scheduled so as not to conflict with local activities. The BLM also writes executive summaries for its EIS's that it 
believes make projec 2s easier for the »ublic to assess. The BLM feels this cooperative approach can lessen the 
stress of the agency's public involvei.ent mandate, and it welcomes suggestions on how to make this process 
better. 


Current efforts undertaken by BLM to ass*ss resources in the Northwest NPR-A area include studies on 


water resource assessment, 

baseline levels of existing contaminants, 

impacts to vegetation from seismic trails, ice roads and ice pads, 

subsistence harvest resource and land use studies (cooperatively with the ADFA&G, Subsistence Division) 
in Nuigsut, Barrow, and Atqasuk. 


2 PYPPYw = 


Studies proposed to the Research Monitoring Team (RMT) to address monitoring issues in the Northeast NPR-A 
and to establish better baseline information include a number of studies on vegetation, fishenes and lakes, birds 
(waterfowl! and loons, raptors, and shorebirds), mammals (caribou, moose, muskoxen, wolves, wolverines, grizzly 
bears, and furbearers), and marine mammals (polar bears). The BLM also promotes studies that directly address 
the standing issues and concerns of Native stakeholders. 


Studies under consideration by the RMT that would specifically address subsistence, sociocultural, and 
environmental justice concerns include: 


1. finishing and publishing a study of vibroseis noise levels under lake ice and disseminate the results to 

local communities, 

developing and implementing a cooperative monitoring program asking for hunters’ concerns and 

documenting the status and change of subsistence resources conditions and uses: 

3. integrating subsistence monitoring with fish and wildlife monitoring to understand the relationships 
between fish and wildlife populations and the landscape, and the effects of human activities on the 
abundance and distribution of these resources: 


4. assessing the historic and current importance of the Northeast NPR-A area for subsistence harvest: 
increasing outreach and education and the dissemination of information to local communities. 
evaluating the effectiveness of current mitigation measures to protect subsistence users, uses, and 
resources and to revise or develop new mitigation, if necessary, and 

7. monitoring socioeconomic health of local communities as conditions change. 


te 


ou 


Other ongoing and MMS-funded studies that apply to sociocultural impacts are the Arctic Nearshore Impact 
Monitoring In Development Areas (ANIMIDA) study (that was designed specifically to meet requests from the 
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Inupiat community); the Quantitative Description of Potential Effects of OCS Activities on Bowhead Whale 
Hunting Subsistence Activities in the Beaufort Sea study, the Alaska Marine Mammal Tissue Archival Project. the 
Subsistence Mapping of Nuigsut, Kaktovik, and Barrow. Past and Present Comparison Study, and the North 
Slope Borough Economy, 1965 to Present study. These studies are discussed in detail in the cumulative section 
Sec. [V.F 8.m - o. 


f. Benefits of Alternative A 


Alternative A would generate increases in NSB property taxes, averaging about 0.5 percent above the present 
level of NSB revenues in the early years and tapering to less than 0.1 percent in the latter years. This amounts to 
revenue to the NSB of about $1.4 million in the first year of production tapering to less than $0.1 million in the 
later years. Revenue to the State of Alaska under Alternative A would be about $67 million in the first year of 
production, tapering to $7 million in the latter years (based on the Federal royalty rate of 16.67 percent). 
According to law, the Federal Government must share SO percent of this royalty with the State; and the State must 
share a portion of its royalty with the affected local government. The affected local government is assumed to be 
the NSB. These revenues would be a benefit of activities under Alternative A. 


The BLM refunds to the State of Alaska a portion of fees received from leasing in the NPR-A. These funds are for 
communities that have experienced adverse effects from oil development. Local North Slope communities applied 
for and received a total of $28 million in grants from Northeast NPR-A leasing in 1999. Atgasuk received 2 grants 
totaling $199,000, Barrow received 4 grants totaling $3,280,000, Nuiqsut received 8 grants totaling $8,896,200, 
and the NSB received 10 grants totaling $15,624,800. Much of the award to the NSB went toward surveying fish 
resources, monitoring caribou, performing waterfowl surveys, and subsistence-harvest research monitoring. The 
Northeast NPR-A Resale in June 2002 made another $33,000,000 available for community grants; the deadline 
for grant applications had not yet closed as of this writing (August 2002). 


The NSB received almost $2 million from the State under the federally funded Coastal Impact Assistance 
Program. Industry local hire initiatives are increasing in terms of the variety of programs being offered to train 
and attract Inupiat workers for long-term employment on the North Slope. The BLM cannot require local hire, 
but BLM and other Federal Agencies can inform the operator of Native concerns for morc local employment from 


nearby oil and gas developments. 


g. Conclusion--First Sale 


(1) Effects on Subsistence Species and Subsistence-Harvest Patterns 


The effects of oil and gas activities are expected to be greater under Alternative A than under any other 
alternative. Effects on terrestrial mammals (other than caribou), freshwater fish, marine fish, most birds, 
bowheads whales, beluga whales, and other marine mammals are expected to range frovin negligible to local and 
short term (generally < | year), and to have no regional population effects. If a field is developed in critical 
Teshekpuk Lake caribou herd (TLH) insect-relief areas, movements of caribou from coastal insect-relief areas to 
foraging areas would be adversely affected by pipelines and road corridors, and caribou movements within 
imsect-relief areas may be disrupted, with unknown effects on the productivity of the herd. Effects from crude-oil 
spils on birds could range from minor, when confined to terrestrial and freshwater aquatic habitats where the 
mortality of few waterfowl, shorebirds, raptors, and passerines is likely to be relatively low to moderate if a spill 
were to enter a mver delta or nearshore marine habitats occupied by loons. large numbers of sea ducks whose 
populations have declir —_ black guillemots, or Ross’ gulls. 
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Overall, effects are expected to be minor, with subsistence resources being periodically affected but no resource 
becoming unavailable or undesirable for use, or experiencing overall population reductions. Low to moderate 
effects on species of waterfowl! and shorebirds with declining populations could be expected, and moderate to 
high effects could be expected on the productivity of TLH if development takes place in critscal insect-relief 
areas. If the latter were to occur, effects on subsistence-harvest patterns would be elevated from low to moderate 
or high effects because one or more important subsistence resource would then have become unavailable. 
undesirable for use, or less available for a period greater than 2 years. 


(2) Effects on Subsistence Communities 


As most subsistence resources are expected to experience local, short-term impacts with no resources becoming 
unavailable, undesirable for use, or experiencing overall population reductions, effects on subsistence-harvest 
practices in the communities of Point Lay, Wainwright. Atgasuk, Barrow, and Nuigsut would experience minor 
effects as well. But, if development were to take place in critical insect-relief areas of the TLH, effects on 
subsistence-harvest patterns and on communities would be elevated from low to moderate or high effects because 
one Of more important subsistence resources would have then become unavailable, undesirable for use, or less 


numerous for a period greater than 2 years. 


(3) Effects on Sociocultural Systems 


As most subsistence resources are expected to experience local, short-term impacts with no resources becoming 
unavailable or undesirable for use, or experiencing overall population reductions, effects on subsistence-harvest 
practices in the communities of Point Lay, Wainwright, Atgasuk, Barrow, and Nuiqsut would experience minor 
effects as well. If development took place in critical insect-relief areas of the TLH. effects on subsistence-harvest 
patterns and on communities would be elevated from low to moderate or high effects because one or more 
important subsistence resource would have become unavailable or undesirable for use. or less numerous for a 
period greater than 2 years. Effects on the sociocultural systems of the communities of Point Lay, Wainwright. 
Atqasuk, Barrow, and Nuigsut could come from disturbance from oil exploration and development activities. 
from changes in population and employment. and from penodic interference with subsistence-harvest patterns 
from oil spills and oil spill cleanup. Altogether. subsistence effects could periodically disrupt--but not 
displace--ongoing social systems, community activities, and traditional practices for harvesting. sharing. and 
processing subsistence resources. 


(4) Effects on Environmental Justice 


The Environmental Justice Executive Order includes consideration of potential effects to Native subsistence 
activities. The only potential environmental justice-relat~l effect on the Native villages from Alternative A 
activities might be long-term population and productivity effects on the Teshekpuk Lake caribou herd as a result 
of development in critical insect-relief areas. In that case, disproportionate, high adverse effects wou’ 1 be 
experienced by Point Lav. Wainwright. Barrow, Atqasuk. and Nuigsut--all communities that harvest caribou from 
the Teshekpuk Lake herd. 


h. Multiple Sales 


(1) Subsistence Resources and Harvest Patterns 


“= 
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For multuple sales under Alternative A, effects on resources would increase as the intensity of development 
activity increases, although overall effects on terrestrial mammals (other than caribou), freshwater fish, marine 
fish, most birds, bowheads whales, beluga whales, and other marine mammals are still expected to be local and 
short term (generally < | year), and to have no regional population effects--the same effects levels expected for a 
single sale. Some birds with limited habitat, limited tolerance to disturbance. or declining populations could 


experience long-term population effects. The TLH would also see population effects and reduced productivity 
under multiple sales. 


Effects to subsistence-harvest practices in the communities of Point Lay, Wan:wright, Atgasuk, Barrow, and 
Nuiqsut would still be expected to be minor as well. With a southern pipeline route to TAPS Pump Station 2 as a 
potential outcome of multiple sales, some disruption of CAH caribou migration would be expected. A second gas 
pipeline from the southern part of the Planning Area to Prudhoe Bay might be constructed. An increase in the 
number or length of roads and pipelines under the multiple sales development scenano is expected to further 
impede movements of TLH caribou to insect-relief areas along the coast. This effect is expected to persist over 
the life of the oil fields and may reduce productivity of the TLH. This level of effect on caribou would elevate 
expected effects on community subsistence-harvest patterns to high or very high effects because one or more 
important subsistence resources would have than become unavailable or undesirable for uve, or less numerous for 
a period up to 5 years or longer. 


(2) Sociocultural Systems 


For multiple sales under Alternative A, effects on resources would increase as development activities increase. 
although overall effects on terrestrial mammals (other than caribou), freshwater fish. marine fish, most birds, 
bowheads whales, beluga whales. and other marine mammals are still expected to be local and short term 
(generally < | year), and to have no regional population effects--the same effects levels expected for a single sale. 
On the other hand, some birds with limited habitat. limited tolerance to disturbance. or declining populations 
could experience long-term population effects. The TLH would also see population effects and reduced 
productivity under the multiple sale scenario. Effects to subsistence-harvest practices in the communities of Point 
Lay, Wainwright, Atgasuk, Barrow, and Nuiqsut would still be expected to be minor as well. But with increased 
effects anticipated for TLH caribou, elevated effects would be expected on communities. because thrs important 
subsistence resource would become unavailable or undesirable for use. or experience population reductions for a 


period up to 5 years or longer. 


(3) Environmental Justice 


The Environmental Justice Executive Order includes consideration of potential effects to Native subsistence 
activities. The only potential environmental justice-related effect on Alaska Native residents from multiple sales 
under Alternative A might be long-term population and productivity effect. <1 uw Teshekpuk Lake caribou herd 
as a result of development in critical insect-rehef areas. 


i. Conclusion--Multiple Sales 


(1) Effects on Subsistence Resources and Harvest Patterns 
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For muluple sales under Alternative A. effects on resources would increase as development activites increase. 
although overall effects on terrestrial mammals (other than caribou). freshwater fish. marine fish. most birds. 
bowhead whales, beluga whales, and other manne mammals are still expected to be local and short term 
(generally < | year), with no regional population effects--the same effects levels expected for a single sale. Some 
birds with limsted habutat, limited tolerance to disturbance, or declining populations could expenence long-term 
scenario. Effects to subsistence-harvest practices in the communities of Point Lay, Wainwright, Atgasuk, Barrow, 
and Nuigsut would still be expected to be minor as well. But with increased effects anticipated for TLH caribou, 
elevated effects would be expected on the communities. because this important subsistence resource would 
become unavailable or un tesirable for use, or experiem population reductions for a period up to 5 years or 
longer 


(2) Effects on Sociocultural Systems 


Although anticipated subsistence effects could cause chronic disruption of sociocultural systems for a number of 
years through the disruption of traditional practices for the harvesting, sharing. and processing of subsistence 
resources, subsistence impacts still would not be expected to displace existing institutions or ongoing social 
systems, 


(3) Effects on Environmental Justice 


The Environmental Justice Executive Order includes consideration of potential effects on Native subsistence 
activities. The only potential environmental justice-related effect on Alaska Native residents from multiple sales 
under Alternative A might be long-terin population and productivity effects on the Teshekpuk Lake caribou herd 
as a result of development in critical insect-relief areas. In such case, disproportionate, high adverse effects would 
be experienced by Point Lay, Wainwright, Barrow, Atqasuk, and Nuigsut--all communities whose residents 
harvest caribou from the Teshekpuk Lake herd. 


17. Coastal Zone Management 


Under Alternative A, all BLM-administered lands in the Planning A: + would be available to oi! and gas leasing 
(Map 15). Restrictions on seismic surveys, exploratory drilling. and we siting of permanent facilities in the 
Planning Area would be included in lease stipulations, ROP’s, and as terms and conditions of approval for 
subsequent permit applications at the exploration and development siages. No Special Areas. widerness study 

areas, or Wild and Scenic Rivers woud be proposed. The entire Planning Area would be c pen to recreational 
OHV use. Protective measures include applyiny, the stipulations and required operating procedures described in 
Alternative A and identifying visual resource management (VRM) areas. 


The NPR-A Federal lands are excluded from the coastal zone, as noted in the introductory section of the No 
Action Alternative Sec. [V.B.17. However, Section 307(c\3)(B) of the Federal Coastal Zone Management Act 
requires that Federal applicants include, as part of their application, a certification that activities that have 
reasonably foresecable effects on any coastal use or resource of the coastal zone would be conducted consistent 
with the State's coastal management program. The State may concur with or object to an applicant's certification 
The following analysis is based on the hypothetical scenarios developed for proposed oi! and gas activities in the 
NPR.-A and for the non-oil and gas activities that may occur. At the time specific plans for exploration and 
deve!opment are submitted for any activities that have reasonably foreseeable effects on any coastal use or 
resource of the coastal zone, the applicant would be required to submit a consistency certification to the State. 
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All standards of the ACMP and policies of the North Slope Borough (NSB) Coastal Management Program (CMP) 
are examined herein for potential conflicts «sth activities identified in Secaion TV.A.1. 


a. Effects of Non-Oil and Gas Activities 


While the type of non-oil and gas activities would be the same as they are for the No Action Alternative, under 
Alte*® -: we A, the level and duration of activities could increase. 


b. Effects of Oil and Gas Activities 


Under the ly pothetical development scenarin for Alternative A, 2 is estimated that the drilling of 6 to 16 
exploration wells and 2 to 24 delineation wells could occur. However, because of the limited a) « ability of drill 
rigs, no more than a few wells are expected to be drilled at one time. For this exploration scenano, no permanent 
pads, roads. or airstrips would be constructed, and therefore, no gravel or rock needed, and no impacts from these 
activities would occur. For development, it is estimated that up to 8 production pads (connected by roads), one 
airstrip, one pump station, two staging bases and up to 230 mi of p/ peline construction could occur. |) is 
anticipated that pipelines would not have associated all-weather 1 ads or pads and would be construcied during 
the wirter months from an ice road and/or pads. These activities would require up to 2 staging bases. These bases. 
depen Jing on the location of the act:vity, would most likely be located at existing sites or refurbished abandoned 
sites. Camp Lonely and Umiat were used as staging areas for past NPR-A operations. Additional sites, including 
pre ows Husky/USGS well sites (Inigok), abandoned DEW -Line sites (Liz-C in Peard Bay), or expanded 
facilities in communities (Barrow, Atqasuk, and Wainwright) could serve as staging areas. It is likely that the first 
operations in Northwest NPR-A won id be staged out of the Prudhoe Bay Unit or the Kuparuk Unit facilities. 
Materials and equipment likely wousd be moved by marine transport ir summer months and by trucks over 
packed snow o .ce roads in the winter months. Aircraft could access remote sites at all times of the year. 


(1) Effects of Disturbances 


There are three main areas of concern related to the ACMP and the NSB CMP. They concern: |) the habitat; 2) 
subsistence and water-quality standards of the ACMP, and 3) the related enforceable policies of the NSB CMP. 
Activities could include construction of portions of pipeline corndors, including any offshore portions (such as 
inlets and bays) within the Borough boundary. Development activities that occur adjacent to coastal areas 
(inciuding the Colville [pipelines| and Ikpikpuk nvers) that could have reasonably foreseeable effects on coastal 
resources of uses of the coastal zone--including activities described in exploration plans and development and 
product/on plans--could be subject to the statewide standards and the Borough district policies of the ACMP. 
Projecis located in the coastal zone requiring a license or permit on the ACMP list of permits requiring 

consi tency reviews are subject to the ACMP statewide standards and NSB CMP enforceable policies. 


In the follow, ‘ng analysis, policies of the NSB CMP are assessed in conjunction with the statewide standard most 
closely associated with each one. 





(a) Coastal Development (6 AAC 80.040) 
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Water dependency is a prime criterion for development along the shoreline (6 AAC 80.040 |a]). The intent of this 
policy 1s to ensure that onshore developments and activities that could be placed inland do not displace activities 
that depend on shoreline locations (to include marine, lakes, and mver waterfronts). The oil and gas activities 
hypothesized for this scenario include some coastal staging areas. These staging areas have esther been used in the 
past or would represent expanded use of existing facilines cn villages. Most of these hypothesized staging areas 
would be water-dependent. based on the use of marine transportation to move materials and equipment into the 
staging area. Additionally. exploration and development and production activities may occur in proximity to or 
actually along shorelines. At the time specific proposals are presented for review and approval, further NEPA 
analysis and the guidance provided by the CZMA regulations at 15 CFR 950 would assist in determining whether 
this policy ts applicable. If 1 1s determined that there are reasonably foreseeable effects to any coastal use or 
resource of the coastal zone. it 1s anticipated that such development could proceed in keeping with this policy. 


(b) Geophysical Hazard Areas (6 AAC 80.050) 


This «atewide standard requires coastal distncts and State agencies to identify areas in which geophysical hazards 
ar’. known and in which there 1s a substantial probability that geophysical hazards could occur. Development in 
‘aese areas would be prohibited until siting. design. and construction measures for minimizing property damage 
and protecting against the loss of life have been provided. 


Permafrost, faults and earthquakes, hydrates and shallow gases, and factors affecting the geotechnical 
characteristics of the Planning Area must be considered. Onshore development would be sited in areas of 
permafrost. Development in these areas must Bp Lean caper ome. ea dam 
and vegetation” (NSB CMP 2.4.6[c] and NSBMC 19.70.050.L.3). It ts anticipated that the use of BLM's current 
management practices and site-specific requirements would address these concerns at the time proposals are 
submitted for review and approval. 


(c) Recreation (6 AAC 80.060) 


This statewide standard requires coastal districts to designate areas for recreaicaal use if |) the area receives 
significant use by persons engaging in recreational pursuits or is a major tourist destination: or 2) the area has 
potential for high-quality recreational use because of physical, biological or cultural features. High priority is 
given to maimtaming or increasing public access to coastal waters. The NSB has identified many areas within 
NPR.-A as high-quality recreational use areas. The BLM's current management practices and 
stipulations--developed through the perinitting process and attached to land use authorizations for temporary 
facilities. overland moves, seismic opr ations, and exploratory oil and gas activities to protect visual/recteation 
values--would reduce conflicts, and Alterasaive A would be consistent with this standard. 


(d) Energy Facilities (6 AAC 80.070) 


The ACMP requires that decisions on the siting and approval of energy-related facilities be based. to the extent 
feasible and prudent, on 16 criteria within the energy facilities standard. The ROP’s related to Facility Design and 
Construction Section ICS address concerns related to this standard. 


Critena within this standard require that facilities be consolidated and sited in areas of | ast biological 
productivity, diversity, and vulnerability (6 AAC 80.070 [3}). The NSB CMP also requires that “transportation 
facilities and utilities must be consolidated to the maximum extent possible” (NSB CMP 2.4.5 2/f] and NSBMC 
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19.70.050. K.6). 


Section [V.C_10 mndicates that oil development--ancluding an aboveground pipeline that may bisect migration 
routes in canbou insect-rehef areas--may disrupt canbou movement to and from these areas. Extensive 


development in caribou insect-relief areas could result in the loss of some of those areas for rehef from insects. 
ROP E-2--in an effort to reduce the amount of habitat and insect-relief area loss and decrease disruption of 
caribou movements--requires lessees to minimize the development footprint. ROP E-4 requires that permanent oi! 
and gas infrastructure be designed, located, constructed and operated to minimize adverse effects on caribou 
movements. ROP E-5S requires that prpelines and roads must be designed io facilitate canbou and subsistence user 
passage. ROP E-6, which requires a 500-fi setback from shallow lakes, streams. lake beds, estuaries and other 
active floodplain, would generally be beneficial to terrestrial mammal species that are dependent upon mparian 
applicant can demonstrate that adverse effects would be minimal. ROP E-8 requires that coastal facilities be 
designed, sited, and constructed to prevent significant changes to oceanographic circulation patterns and 
water-quality characteristics and to maintain free passage of marine and anadromous fish. These requirements 
would reduce impacts of oil development and address concerns related to this statewide standard and the related 
North Slope Borough policies. 


Construction associated with energy-related facilities under Alternative A and thai has reasonably foreseeable 
effects on coastal uses and resources of the NSB also must comply with siting standards that apply to all types of 


(e) Transportation and Utilities (6 AAC 80.080) 


This statewide standard requires that routes for transportation and utilities be compatible with district programs 
and sited inland from shorelines and beaches. 


The NSB CMP contains several additional policies related to transportation that may be relevant to this analysis. 
All but one of the policies are “best-effon policies” and subject to some flexibility if: 1) there is a significant 
public nzod for the proposed use and activity: 2) all feasible and prudent alternatives have been rigorously 

explo 2 and objectively evaluated: and 3) all feasible and prudent steps have been taken to avoid the adverse 
etivets the policy was intended to prevent. “Transportation development. including pipelines, which significantly 
obstructs wildlife migration” is subject to the three conditions listed above (NSB CMP 2.4.5. 1|g] and NSBMC 
19.70.050.3.7). ROP E-S requires that pipelines and roads be cesigned t) -acilitateca =" passage. ROP E-4 
requires that permanent oi! and gas infrastructure be designed. located. constructed anu rated to minimize 
adverse effects on caribou movements. These requirements would reduce impacts of oil development and address 
concems related to these policies. 


Transportation facilities are expected to be consolidated to the maximum extent practicable. Therefore. there 
should be no conflict with either NSB CMP 2.4.5.1(1) (NSBMC 19 70 9503.9) that discourages duplicative 
transportation corndors from resource-extraction sites, or NSB CMP 2? 4.5 01f) NSBMC 19.70.0S50.K.6) that 
requires transportation facilities and utilities be consolidated to the n.aximem cxtent oracticable. 


The NSB CMP 2.4.6(b) (NSBMC 19.70.050.L.2), under the category of ' M inumizaton of Negative Impacts.” 
requires that alterations to shorelines, watercourses, wetlands, and tidal marshes and sigmf*cant Cisturbance to 
important habitat associated with transportation and utilities be minimized. ROP E-6. which requires a SOO-fi 
setback from shallow lakes, streams. lake beds. estuarnes and other active floodpiai. would generally be 
beneficial to terrescnai mammal species that are dependent upon mparian habitats by reducing the potential for 
habvtat loss and disturbance impacts. This requirement applies unless the applicam can demonstrate thai adverse 
effects would be minimal. ROP E-8 requires that coastal facilities be desagned, sited. and constructed to prevent 
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significant changes to oceanographic circulation patterns and water-quality charactenstics and to maintain free 
passage of marine and anadromous fish These requirements would reduce impacts of ol development and 
address these concerns related to this polic’. 


(f) Mining and Mineral Processing (6 AAC 80.110) 


Extraction of sand and gravel is a major concern on the North Slope. Gravel resources are pcoded for construction 
of docks, pads, roadbeds, berms and causeways to protect the tundra. The ACMP statewide standards require that 
national needs, and district programs (6 AAC 80.110 |a]). Sand and gravel may be extracted from coastal waters. 
intertidal areas. barner islands, and spits when no feasible and prudent non-coastal alternative 1s available to mect 
the public need (6 AAC 80.110 [b]). Substantial alteration of shoreline dynamics is prohibited (NSB CMP 

2.4.5.1[j] and NSBMC 19.70.050.J.10). If gravel is not obtained from inland sites, constraints may be placed on 
extraction activities to lessen environmental degradation of coastal lands and waters and to ensure floodplain 
integrity (NSB CMP 2.4.5.2/a] and jd] and NSBMC 19.70.050.K.1 and 4). Gravel extraction activities must be 
approved by the AO and would be conducted in accordance with existing regulations and BLM management 
practices. 


(g) Subsistence (6 AAC 80.120) 


Subsistence uses of coastal resources and mamntenance of the subsistence way of life are pnmary concerns of the 
residents of the NSB. The NSB CMP Policy 2.4.4) (NSBMC 19.70.050.D) requires that development not 
preclude reasonable subsistence user access to a subsistence resource. Development that would reduce or restrict 
access can occur only if no feasible or prudent alternative 1s available, and then it 1s subject to the conditions of 
best effort policies. 


Several important NSB CMP policies relate to adverse effects on subsistence resources. The NSB CMP polic : 
2.4.Ma) (NSBMC 19.70.050.A) relates to “extensive adverse impac_. «0 a subsistence resource” that “are likely 
and cannot be avoided o7 mitigated.” In such an instance. “development shall not deplete subsistence resources 
below the subsistence needs of local residents of the Borough.” Policy 2.4.5. 1(a) (NSBMC 19.70.0501) 
addiesses “development that will likely result in significantly decreased productivity of subsistence resources or 
their ecosystems.” 


Access to subsistence resources and sudsistence hunting could be affected by minor reductions in subsistence 
resources and change: in subsistence resour ‘e-disinbwtion patterns. These changes could occur as a result of 
disturbance from seismic surveys. aircraft and vessel traffic, a: “ing activities, and activities that include pipeline 
constuction, structure placement, and consiruction of support-bases, purmp-stations, and roads. Disruptions in 
access to resources and resource comaamination would be minimal. Impacts would be further minimized through 
protections afforded by stipulations (identified 1m Sec tron 1LC_S) to protect marine and terrestrial mammals. 
waterfowl, and fishing resources. Road: and pij<iine vould be constructed to provide for unimpeded subsistence 
access and wildlife crossings. The analyses includ’. a S*_ tion IV of effects on the various subsistence species 
and the stipulations and ROP’, that addres protect; 1 for ‘nese species indicate that no subsistence species 
would be impacted to the exten’ the’ the would bec. we unavailable for subsistence or significantly reduced in 
number. Based on the analysis of disturbance -(iects of va nous activinies on subsistet.ce-harvest patterns 
described in Section [V_C_.14, potential A... ative A confi: ts with the subsistence policies would be reduced by 
subsistence Stipulation H-1 and ROP *' | 


(h) Habitats (6 AAC 80.130) 


Part (a) of the statewide Habitats standard lirts 8 types of habitat that are subject to the ACMP including offshore 
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areas, estuaries, wetlands and tideflats, rocky islands and seacliffs. barrier islands and lagoons, exposed 
high-energy coasts, rivers, streams and lakes, and important upland habitat. Part (b) of the standard requires that 
these 8 habitats be managed to maintain or enhance the biological, physical, and chemical characteristics of the 
habitat. Part (c) provides management guidance for the first 7 of the habitats. Part (d) includes a provision to 
allow uses and activities to occur that do not conform to parts (b) and (c) of the standard if: 1) there is significant 
public need; 2) there are no feasible and prudent alternatives: and 3) all feasible and prudent steps to maximize 
conformance with the standard have been taken. 


The ACMP statewide standard for habiiats in the coastal zone requires that habitats "be managed so as to maintain 
or enhance the biological. physical, and chemical characteristics of the habitat which contribute to its capacity to 
support living resources” (6 AAC 80.130 [b]). This overall policy is supported by an NSB CMP policy requiring 
that development “be located, designed, and maintained in a manner that prevents significant adverse impacts on 
fish and wildlife and their habitat. including water circulation and drainage patterns and coastal processes” (NSB 
CMP 2.4.5.2 |b] and NSBMC 19.70.050.K.2). In addition, “vehicles, vessels, and aircraft that are likely to cause 
significant disturbance must avoid areas where species that are sensitive to noise or Movement are concentrated at 
times when such species are concentrated” (NSB CMP 2.4.4 [a] and NSBMC 19.70.050.1.1). Some disturbances 
associated with exploration and development would be mitigated by stipulations placed on permits. The analyses 
in Sections [V.C.8 through IV.C.11 indicate that resources would not be subject to significant disturbance from 
these activities. There are no conflicts with the activities hypothesized under Alternative A; however, as 
additional exploration and development proposals are brought forward. the more focused analysis required for 
those plans may identify site-specific concerns related to this statewide standard and related district policies. 


Activities may affect several of the habitats identified in the statewide habitat standard, including lagoons. 
wetlands, rivers, lakes, and streams. Much of the uplands in the NSB are considered wetlands. Therefore. onshore 
development activities would need to be 'esigned and constructed to avoid |) adverse effects to the natural 
drainage patterns, 2) destruction of important habitat. and 3) the discharge of toxic substances (6 AAC 80.130 
(c3)). Water impoundments created by a pipeline/road corridor would have both positive and negative effects. In 
localized areas near the pipeline-road complex (Sec. 1V.C.9), impoundments would benefit some waterfowl by 
creating additional habitat, but could displace other nesting shorebirds. 


Caribou may be disturbed and their movements altered by activities associated with this Alternative, but 
disturbances are not expected to affect migrations and overall distribution. Roads and pipelines would be 
constructed to provide for unimpeded wildlife crossings. The NSB CMP policy 2.4.6(e) (NSBMC 19.70.050.L.5} 
emphasizes this practice and provides a set of guidelines and an intent statement specifically to implement the 
policy. There is no inherent conflict between the crossing requirements and the assumed activities. 


Rivers, lakes, and streams are managed to protect natural vegetation, water quality. important fish or wildlife 
habitat. and natural water flow (6 AAC 80.130 (c)(7)). Pipeline and road construction (including gravel 
extraction) could affect these waterway and would need to be conducted in a manner that ensures the protection 
of riverine habitat and fish resources. Gravel extraction also is regulated under policies that are described in the 
section on mining. Stipulation B-1 addresses ice roads and water use. Overland moves and seismic work are 
addressed in Stipulation C-1 and ROP C-1. Facility design and construction are addressed in ROP’s E-1 through 
E-8. These measures woulu address concerns related to the statewide standard and the related district policies. 


(i) Air, Land, and Water Quality (6 AAC 80.140) 


The air, land, and water-quality standard of the ACMP incorporates by reference all the statutes pertaining to, and 
regulations and procedures of, the ADEC. The NSB reiterates this standard in its di-trict policies and emphasizes 
the need to comply with specific water and air quality regulations in severa\ additional policies. 
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Water quality can be affected by accidental oil spills, deliberate discharges and emissions, and gravel operations. 
As a precaution a2zinst accidental spills. the NSB CMP requires the use of impermeable lining and diking for 
fuel-storage units with a capacity > 660 gal (NSB CMP 2.4.4{k] and NSBMC 19.70.050.1.11). In addition, 
development within 1.500 ft of a coast. lake. or river shoreline “that has the potential of adversely impacting 
water quality (e.g.. landfills, or hazardous-materials storage areas. dumps, etc.)” must comply with the conditions 
of the best-effort policies (NSB CMP 2.4.5. 1[e] and NSBMC 19.70.050.J.4). These conditions are: 1) there must 
be a significant public need, 2) the developer has ngorously explored and objectively evaluated all feasible and 
prudent alternatives and cannot comply with the policy. and 3) all feasible and prudent steps have been taken to 
avoid the adverse effects the policy was intended to prevent. Effects of oil spills are discussed in (2) of this 
section. 





Some discharges and emissions would occur during exploration and developmera. and the NSB CMP policy 
2.4.44c) (NSBMC 19.70.050.1.3) requires that “development resulting in water or airborne emissions comply with 
all state and federal regulations.” Discharges of muds, cuttings. and drilling ‘uids are closely regulated. ROP A-3 
addresses compliance with EPA, ADEC. and AOGCC regulations and procedures. The preferred and normal 
means of disposing of drilling wastes. including muds and cuttings, is reinjection into wells. Cuttings may be 
stored temporarily to facilitate reinjection and/or backhaul operations. If muds and cuttings were to be stored on 
the surface. sediments and other contaminants could be Cashed into the watershed. The potential for this is 
reduced by requiring that wastes be stored in lined and bermed areas and disposed of before spring breakup. 


Because discharges are carefully regulated, no conflict is anticipated with the statewide standard or NSB CMP 
policy 2.4.44d) (NSBMC 19.70.050.1.4) that requires “industrial and commercial development be served by solid 
waste disposal facilities which meet state and federal regulations.” Any onshore development under Alternative A 
must meet the statewide standard and the district policy related to solid waste disposal. Compliance with existing 
regulations and ROP’s A-3 through A-8, related to solid and liquid waste handling and hazardous material 
disposal and cleanup, ensure that there is no inherent conflict between the proposed activities and the ACMP 
water quality-provisions. Alternative A is consistent with this standard. 


Air quality also must conform to Federal and State standards (6 AAC 80.140, NSB CMP 2.4.3{i] and 2.4.4{c]. and 
NSBMC 19.70.050.H and 1.3). The analysis of air-quality effects under Alternative A in Section IV.C.6 indicates 
that conformance és anticipated, and that no conflict between air quality and coastal policies should occur. 


(j) Statewide Historic, Prehistoric, and Archaeological Resources (6 AAC 80.750) 


The statewide standard requires that coastal districts and appropriate State agencies identify areas of the coast that 
are important to the study, understanding. or illustration of national. State. or local history or prehistory. 


The NSB has developed additional policies to ensure protection of its heritage. The NSB CMP 2.4. %e) (NSBMC 
19.70.050.E) requires that development that is: 


likely to disturb cultural or historic sites listed on the National Register of Historic Places: sites eligible for 
inclusion in the National Register: or sites identified as important to the study, understanding. or illustration 
of national, state. or local history or prehistory shall (1) be required to avoid the sites: or (2) be required to 
consult with appropriate local, state and federal agencies and survey and excavate the site prior to 
disturbance. 


The NSB CMP 2.4.32) (NSBMC 19.70.050.G) goes on to require that “development shall not cause surface 
disturbance of newly discovered historic or cultural sites prior to archaeological investigation.” These NSB CMP 
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policies clearly establish what ts required. The analysis in Section IV.C.2 states that paleontological resources are 
not ubiquitous in the Planning Area and it is quite possible that oil and gas activities would have no impact on 
these resources simply because those activities would occur where paleontological resources are not present. In 
addition, most activities would occur during the winter months and the impact to any buried paleontological 
resources would be low. The likelihood of impacting surface paleontological materials ts also low because of their 
isolated and rare occurrence and because of guidance governing oil and gas exploration activities in the areas in 
which they are most likely to occur. 


Traditional activities at cultural or historic sites also are protected under the NSB CMP 2.4.(f) (NSBMC 
19.70.080.F) and 2.4.5.20h) (NSBMC 19.70.050.K.8). As noted in the discussion of policies related to 
subsistence. the latter 1s a best-efforn policy that requires protection for transportation to subsistence-use areas as 
well as cultural sites. There is no inherent reason to assume conflict with these policies. 


(2) Effects of Spilis 


The likelihood of a future spill would be greatest for small spills, such as fuel spills. The oil spill analysis in 
Section [V.A.2 includes a discussion of small spills of crude or refined oil from facilities and pipelines both 
onshore and offshore. Under Alternative A. 130 small crude oil spills (averaging 3 barrels in size) and 323 small. 
refined oil spills (averaging 29 gal) are projected. Stipulation A-! requires development and implementation of 
spill contingency plans before transportation of fuel. In addition, Stipulation A-3 prohibits refueling of equipment 
near waterbodies and Stipulation A-2 requires dikes for fuel storage areas. Stuupulation D-1 prohibits exploratory 
drilling that might cause more-than-minimal impacts to hydrologic conditions. 


An estimated 65 to 80 percent of all spills are confined to a pad. Spills not confined to a pad usually are confined 
10 an area adjacent to a pad. For the exploration stage. it is assumed that most spills would occur on an ice pad. ice 
road, or during winter conditions. where cleanup is less invasive than in a summertime terrestrial spill. The effects 
of spills and spill cleanup associated with development would be similar to those associated with exploration 
except that they could occur during snow-free months. Cleanup from these spills might be more invasive because 
of the non-frozen surface environment. The analysis for small spills assumes that most spills are contained or 
cleaned up. The effects of such spills are expected to be minor and. given the mitigating measures addressing 
prevention and response assumed for Alternative A, no conflicts with any of the statewide standards or district 
enforceable policies are anticipated. 


The oi! spill analysis in Section I'V.A.2.4 includes discussion of large spills and states that the most likely number 
cA large spills (greater than or equal to S00 barrels) is 0. The analysis of effects on coastal zone management is 
based on reasonably foreseeable effects. A large spill would be an accidental and unlikely event. and the limited 
analysis of effects on coastal management reflects those conclusions. The most likely number of spills for all 
Alternatives is 0. 


A large spill would have greater impacts on subsistence resources. habitats. and land and water quality than the 
small spills analyzed in this LAP/EIS. Winter 1s the predominant activity season in the Planning Area. making the 
unlikely eveat of an accidental large spill even more unlikely to occur during the summer months. If a spill occurs 
during the winter months, cleanup efforts would be conducted during the winter months and would be less likely 
to impact the resources or uses of the coastal zone. However, even if a large spill were to occur during the 
summer months, it is not anticipated that any species would become unavailable ot unharvestable as a result of 
such a spill. While localized availability and harvestablility could be impacted. it ts expected that subsistence 
activities would continue outside the localized spill area. Habitats would also be impacted locally if a spill were to 
occur during summer months or breakup. Water quality in the area of the spill could be compromised but the 
effect would be short term. 
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c. Effectiveness of Stipulations and Required Operating Procedures 


Mitigating measures are assumed to be in place for this analysis. Supulations and ROP’s are grouped into 10 
calegones: 


¢ Waste Prevention. Handling. and Disposal. and Spills 
¢ Ice Roads and Water Use 

* Overland Moves and Seismic Work 

¢ Oj! and Gas Exploratory Drilling 

* Facility Design and Construction 

° Air Traffic 

¢ Oil Field Abandonment 

* Subsistence 

* Onientation Program 

* Miscellaneous Activities 


All of these provide for specific actions or restriction of actions that advance the likelihood of relevant activities 
being conducted consistent with the ACMP statewide standards and enforceable policies of the district program. 
Energy facilities (6 AAC 80.070) are addressed in several of the ROP’s under the heading of Facility Design and 
Construction. These procedures address concerns related to this statewide standard and related district policies. 
The statewide standard for subsistence (6 AAC 80.120) and related district policies are specifically addressed in 
the stipulation and ROP’s under “Subsistence.” However, all of the stipulations and ROP’s applicable to 
Alternative A would result in increased protection of subsistence species, maintaining their availability for 
subsistence uses, and reducing conflicts with subsistence activities. Similarly. several of the measures address 
concerns related to the statewide standard for “Habitats” (6 AAC 80.130). Specifically, the measures provided for 
“Ice Roads and Water Use.” “Overland Moves and Seismic Work.” and “Facility Design and Construction” would 
result in enhanced habitat protection. The statewide standard on “Air, Land, and Water Quality” (6 AAC 80.140) 
and related district policies are also addressed in several of the categories. ROP A-3 would address compliance 
with EPA, ADEC. and AOGCC regulations and procedures related to discharges and water quality. The 
remaining ROP’s under this category relate to solid and liquid waste handling and hazardous material disposal and 
cleanup. All of these would provide protections to the quality of the air, land, and water in and adjacent to the 
Northwest NPR-A Planning Area. 


d. Conclusion--First Sale 


There are no inherent conflicts between development envisioned under Alternative A and the statewide standards 
and enforceable policies of the NSB CMP. With mitigating measures and regulatory oversight. 1 should be 
possible to comply with all of the standards and policies relevant to oil and gas activities that have reasonably 
foreseeable effects on the coastal resources or uses of the coastal zone. Applicable policies would be more 
precisely addressed when specific proposals are brought forward by lessees. All plans that may have reasonably 
foreseeable effects must be accompanied by a consistency certification for State review and concurrence. No 
permit would be issued for activities having reasonably foreseeable effects unless the State concurs or the 
Secretary of Commerce overrides the State's objection. 


e. Multiple Sales 


Although the duration and extent of activities would increase. the types of activities would remain the same. For 
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multiple sales, it 1s projected that 18 to 48 exploration wells and 6 to 48 delineation wells could be drilled. and up 
to 16 production pads and 595 mi of pipeline may be required. The level of activities does not change the 
applicability of the relevant policies of the ACMP and the district program: they remain the same regardless of the 
number of sales held. Applicable policies would be addressed at the time each proposal ts submitted to BLM for 
approval. No permit would be issued for activities having reasonably foreseeable effects on coastal uses or 
resources of the coastal zone unless the State concurs or the Secretary of Commerce overrides the State's 


objection. 


f. Conclusion--Multipie Sales 


The potential for conflict with the statewide standards of the ACMP and the enforceable policies of the NSB CMP 
is the same as for a single sale. No conflicts are anticipated. 


18. Recreation Resources and Wilderness 


a. Effects of Non-Oil and Gas Activities 


The nature of impacts from non-oil and gas activities under Alternative A would be the same as described under 
the No Action Alternative. However, certain activities would increase as a result or in support of oil and gas 
development. For example, field activities associated with archeological site clearances such as camps. 
excavations, and aircraft activity would all likely increase. Impacts would be minimal and short term in nature, as 
described under the No Action Alternative, but the total area impacted could increase to 1.000 acres (up from S00 
acres in the No Action Alternative). This represents an increase from one camp in the No Action Alternative to 
two camps under Alternative A. 


Although the amount of supplies and material transported by winter overland moves may increase under this 
Alternative. these moves generally follow the same route. Therefore. neither the length nor number of green trails 
(see Visual Resources, Sec. 1V.C.20) is expected to noticeably increase from the No Action Alternative. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


(a) Exploration 


Under Alternative A, seismic survey work would continue and increase from one operation (under the No Action 
Alternative) to three seismic operations. This includes both 2-D and 3-D operations. Assuming three crews 
working per season, ongoing seismic operations are expected to affect no more than | S00 acres (three crews @ 
S00 acres impacted/crew ) at a time or, about 1,000 acres more than the No Action Alternative seismic option 
Linear green trails (see Visual Resources, Sec. 1V.C.20) resulting from these operations would increase from the 
No Action Alternative in direct relationship to increased seismic operations 


A total of 8 wells (6 exploration wells and 2 delineation wells) is projected under the $18/bb1 oi! scenario. the 
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projected number of exploration/delineation wells increases to 40 wells (16 exploration wells and 24 delineation 
wells) under the $30/bbI oi! scenario. Due to the limited number of drill ngs available. no more than one rig is 
available with oil at $18/bbi and no more than four are available with oil at S$30/bb1. Drilling would occur over 
several winter seasons using ice pads. roads, and airstrips. Temporary. on-site location of structures (Le. drilling 
ngs): noise from generators. vehicles. aircraft. etc.: human presence and associated activity--all would have 
adverse. short-term impacts on solitude. naturalness. or primitive/unconfined recreation during the winter season. 
These impacts are expected to be greatest within a 2-mi radius of a drill site. an area of approximately 8.000 acres 
per well site. Accordingly. under this alternative. there would be a temporary loss of solitude. naturalness, or 
primitsve/unconfined recreation over an area of approximately 64.000 acres (8 wells @ 8.000acres/well) assuming 
oil at S18/bbI and this would jump to 320,000 acres with oil at S30/bbI. 


In addition to the short-term impacts that would result from exploratory drilling operations, summer season visual 
impacts to the area's naturalness would result from the greening of vegetation under vacated ice pads. airstrips. 
and roads (see Visual Resources. Sec. [V.C.20). 


Exploration well, also would leave behind a marker pipe expected to be no larger than a square foot on the 
surface and 6 ft tall. This ts essentially a permanent impact but almost unnoticeable from several hundred feet 
away. 


(b) Development 


The following discussion assumes oil prices up to $30/bb1 and gas prices up to $4.27/Mcf (2002S). Under such 
price scenarios, up to 8 production pads, a pump station, 230 mi of pipeline. and two staging areas could be 
constructed. Impacts would be the most intense at and around development and production facilities during 
construction. With the cessation of construction and closure of material sites. the remaining structures, human 
presence. and associated activity and noise would still have adverse impacts on solitude, naturalness, or 
primitive/unconfined recreation. Because production could occur for 30 years. these impacts would be long-term. 
These long-term. adverse impacts are expected to be greatest within 2 mi of production or staging sites (an area of 
about 8.000 acres per site). Additionally. pipelines and associated facilities would impact recreation values. 
Pipelines would be elevated about § ft and. except during construction and repair. there would be no associated 
on-the-ground activity. Therefore. long-term impacts to recreation values from pipelines are expected to be 
minimal. This equates to about 640 acres per mile of pipeline. The long-term loss of solitude. naturalness, or 
primitive/unconfined recreation from all of these development aspects together would impact an area of up to 
approximately 235.200 acres ({8.000 acres/pad x 8 pads] + [8.000 acres/staging area x 2 staging areas} + [8.000 
actes/pump station] + [640 acres/mi x 195 mi of pipeline). 


(2) Effects of Spills 


Most spills (65 to 80% ) would be confined to a pad. Spills not confined to a pad usually are confined to the area 
immediately around the pad or pipeline. Therefore. impacts on scenic quality. solitude, naturalness, or 
primitive/uncontined recreation resulting from spills likely would be confined to the same area described above. 


A large spill that reaches a river and moves rapidly downstream would have disastrous short-term (and possibly 
long-teria) impacts on recreation values. Fishing. boating. camping. scenic values. and other recreation pursuits 
would be severely impacted as a result of an oil spill in a riverine environment that ts used by recreationists, The 
obvious short-term effects would be the oil residue in areas of use. The long-term effects would possibly be the 
loss of fishing. and diminished scenic value of the area. as oil residue may take a long time to dissolve and vanish. 
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(3) impacts to Wilderness Values 


Impacts to wilderness values of naturalness and outstanding opportunities for primitive recreation or solitude 
would be as described above and in Visual Resources Section [V.C.20 . Under Alternative A. no areas would be 
protected by wilderness designation. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulatioas A-2 and A-3 under “Waste Prevention. Handling. and Disposal and Spills” would greatly increase the 
protection of wilderness and recreation resources. These stipulations would help reduce. if not eliminate. the 
possibilities of larger fuel spills in pristine areas. or areas that can ill afford any type of fuel spill. These two 
stipulations would not unduly restrict recreationists from using the area's resources for their endeavors and yet 
would adequately protect these resources from being impacted from fuel spills. In addition to the above 
stipulations. ROP’s A-1 and A-2 dealing with the handling of garbage would help protect the area's 
recreation/wilderness resources as well as the users. 


Other stipulations and ROP’s that would benefit the recreation/wilderness resources and users of the area are 
stipulation C-1 (for wilderness only) and ROP’s A-S. A-8. and C-1 (for both recreation and wilderness) and F-1 
(for wilderness only). 


d. Conclusion--First Sale 


As compared to the No Action Alternative. there would be an increase of approximately 1.500 acres to 2.500 
actes in adverse. short-term impacts to recreation values from activities other than oil and gas exploration and 
development. Short-term impacts from ongoing oil and gas exploration drilling activities would impact 64,000 
acres (at $18/bb1 of onl) and 320.000 acres (at $30/bb!1 of oil). Oil and gas development would result in a 
long-term loss of solitude. naturalness. and/or primitive/unconfined recreation from approximately 8.000 acres 
(with oil at $18/bb1) to approximately 235.200 acres (with oil at $30/bb1)--representing 0.09 percent and 2.7 
percent of the Planning Area. respectively--for the life of production fields and pipelines. In the context of the 
Planning Area's undeveloped land base (approximately 8.8 million acres). these impacts are overall not 
significant, but they could have some site-specific or local significance. 


e. Multiple Sales 


It 1s projected that multiple lease sales under Alternative A would result in an additional 0 to § oil/gas fields (total 
0 to 10 fields) being developed. Exploratory well numbers would increase, as would delineation wells. An 
additional 510 mi of pipeline in and east of the Planning Area would be added. Total pipeline mileage for new oil, 
gas. and service lines could reach 740 mi. A total 395 mi of new oi! and gas pipelines is projected to be developed 
in the Northwest NPR-A Planning area alone (Table 1V-29); an additional 395 mi of pipeline is projected for 
outside of the Planning Area. 


The types of impacts resulting from additional lease sales would be the same as described above for the first sale 
Short-term impacts revulting from noise, aircraft. and other ongoing activities would not have additive effects 
Impacts from long-term or permanent facilities such as roads. pipelines. gravel pads. and pits would accumulate 
to the extent such facilities are necessary to support additional exploration and production. At S18/bb1 for ol, 
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there would be no production pads. no pipeline miles and no staging areas and therefore. no real facility wncrease 
over that needed for a single sale. However. if oi] goes to $30/bbI. the affected area would total up to 
approximately 545.600 acres ((8.000 x 8 pads] + [8.000 x | staging area] + (640 acres x 740 mi of new oil and gas 


pipeline }). 


f. Conclusion--Multiple Salus 


Long-term impacts would be cumulative for multiple sales with $18/bbI oil. however. the cumulative impact 
would not be much above those in the first sale. If oil should rise to $30/bb1. long-term cumulative impacts from 
multuple sales would be to the maximum projected level. ultimately affecting an estimated 545.600 acres. of 
which 324.800 would be within the Planning Arca (about 3.7 percent of the Planning Area). 


As under other alternatives. impacts to recreation values from exploratory oil and gas activities and from overland 
moves are considerably reduced by restricting these activities to winter months. Few recreationists visit the area at 
any time, especially during winter months. 


19. Wild and Scenic Rivers 


The BLM has identified 22 streams as meeting the minimum standard for eligibility for WSR designation. This 
section, analyzes the decision by BLM that none of these eligible streams is suitable for inclusion in the National 
Wild and Scenic Rivers System. and that none of these streams would receive special protection as a special 
management area or wilderness. Under Alternative A. the entire Planning Area would be available to oil and gas 
leasing. and restrictions on oil and gas exploration and development activities would be included in lease 
stipulations, ROP’s, and mitigation required as part of future permitting actions. As discussed in Section 11.B.1! 
and ILF.3 and Appendix 11. river values in the Planning Area include the unpolluted and free-flowing nature of 
the streams listed in Table 111-38 as well as subsistence resources and use. fisheries. wildlife, input of fresh water 
to lagoons, and cultural resources. In the case of the Colville River--the only potential wild river area--the lack of 
road access would also be considered a river value because of the requirement that wild nver areas are vestiges of 
primitive America, generally accessible only by trail. Further. the Colville River has outstandingly remarkable 
scenic Values that might be impacted under this alternative. 


a. Effects of Non-Oil and Gas Activities 


The infrastructure and economic development in the area and local communities are expected to lead to some 
additional vehicular use for non-oil and gas activities, which could cause some additional erosion of stream banks. 
particularly at subsistence use sites. More subsistence cabins are also expected. It is possible that there will 
actually be sore decline in the time spent on subsistence activities if significant numbers of local residents obtain 
employment under this alternative. 


The Avak. Tunalik, Nokotkek, and Ongoravik rivers in the Kasegaluk Lagoon area are currently not noticeably 
impacted by non-oil and gas activities, although they are w od for subsistence. This situation is likely to continue 
as a result of the distance from local communities and difficulties of access. 


The entire Planning Area would be classified as “open” to of -ghway vehicle (OHV) use. so only emergency 
closures of limitations could be applied. Use of OHV's is very low now and ts expected to remain low even 
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though u would be expected to expand as vehicular technology improves and more cash enters the economy. The 


impacts of unregulated OHV use would include potential negative impacts on mver values including fish. wildlife. 
cultural. and fossil resources. However, these impacts would be minor unless use expands more than anticipated. 


The Colville River mpanan area ts managed by the State of Alaska and the Arctic Slope Regional Corporation. 
These entities could authorize improvements such as airstrips. lodges. cabin sites. or storage facilities im the 
nmparian area that would impact the scenic quality and primitive roadless nature of the nver 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Seismic exploration and cross-country moves may impact river values as described in the analysis for the No 
Action Alternative. Cross-country moves may cause river ice to freeze mm unnatural patterns, and could perhaps 
cause some ponding of water behind artificially created we dams during breakup. which would constitute a 
negative effect on the free-flowing nature of the affected stream. This theoretical potential effect on river values 
has not been reported previously on the coastal plain. 


The effects of disturbances under Alternative A on water quality. free flow. and the outstandingly remarkable 
values of subsistence, fish. and wildlife are described elsewhere in this section. In general. the expected impacts 
on these resources are somewhat greater than those under the No Action Alternative. While any 
surface-disturbing activity could affect river values, the potential adverse effects of Alternative A would be the 
greatest of all the leasing options because 1 includes critical nver habitat within the lease area. 


(2) Effects of Spills 


Under Alternative A, the effects of spills on free flow. water quality. and the outstandingly remarkable values of 
subsistence, fish. and wildlife are described elsewhere in this section. Because Alternative A has the largest area 
and least restrictive conditions, spills would have the greatest potential for significant impacts of the alternatives 
considered. The petroleum residue from a spill would be flushed from river areas within a few years. although 
effects on subsistence. fish. and wildlife could persist longer. Spills associated with sersmic exploration have the 
potential to Cause minor impacts to water quality in individual eligible streams. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-1. A-3. C-1. and C-2 would limit the impacts that oil and gas exploration and development would 
have on river values. Without these stipulations. greater impacts from spills and greater damage to stream banks 
at river crossings would be expected. 


Stipulation B-1 would be somewhat effective in preserving in-stream flows in eligible nivers and in protecting 
overwintering habitat for fish. This stipulation would entail some nsk because nt would allow withdrawal of 
stream water so long as resident fish populations are not endangered. This could be taken to allow complete 
dewatering of streams during periods when fish are not present, which would negatively impact in-stream flows 
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Supulation D-1 and ROP E-6 would entail some risk to mparian areas and water quality because of somewhat 
subjective language with regard to acceptable impacts to fish wildlife. vegetation. and hydrologic condition. 


Stipulation E-1 could prove effective im limiting impacts of oil and gas development on river values. provided 
effective site-specific analysis and ongoing montoring studies are sufficient to umprove the effectiveness of 
supulations and operating procedures. 


ROP’s A-1. A-2. A-3. and A-4 could contribute to protecting water quality from the effects of exploration. 
Without these procedures. impacts to water quality would be expected to increase. ROP C-1 would reduce the 
hhelhood of impacts to the free fw of streams by reducing the likelihood of additional freeze down and 
unnatural breakup of rivers. ROP C-i would also provide protection from rutting and changes in drainage patterns 
for mpanan areas. 


ROP E-8 could be effective in limiting impacts to river values. particularly fisheries and subsistence activities. 


ROP’s F-1 and 1-1. along with stipulations G-1. H-1. and J-1, would help to limit negative impacts to river values. 


d. Conclusion--First Sale 


Under Alternative A. the impacts of the first sale on Wild and Scenic River values would be limited in scope. The 
areas of primary concern are potential damage to riverbanks. and potential withdrawals of water. particularly in 
winter. The Colville River adjacent to the Planning Area would likely see the greatest negative impact to river 
values because it is not under BLM management and would likely be crossed by access trails, ice roads. and 
pipelines. The Avak. Tunalik, Nokotkek, and Ongoravik rivers in the Kasegaluk Lagoon area are currently not 
impacted by ot] and gas activities and this situation ts likely to continue because of the low potential for 
development. The other eligible rivers m the Planning Area would have imtermediate potential for negative 
impacts. 


e. Multiple Sales 


Multple sales do not change the analysis above. although they would expand the scope of the affected area. 


f. Conclusion--Multiple Sales 


Multiple sales do not change the analysis above. although they would expand the scope of the affected area. 
Multiple sales would have little additional impact on river values. 


2. Visual Resources 


Under Alternative A. the Colville River area would be designated Visual Resource Management (VRM) Class Il 
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The other 21 rivers sdentified as eligible for designation as Wild and Scenic Rivers and wdentified estuarine areas 
would be designated VRM Class II] (Map 21). These VRM classes extend ‘2 mi from the banks of the identified 
water bodies. The rest of the Planning Arca would be designated VRM Class IV. Implementation of VRM 
prescr” ons would take place m individual environmental analysis of cach proposed activity. 


a. Effects of Non-oil and Gas Activities 


The kinds of activities other than on] and gas expected under Alternative A are the same as under the No Action 
Alternative. However. certain of these activities would mcrease as a result or in support of ol and gas 
development. For example. field activities associated with archeological site clearances such as camps. 
excavations, and aircraft activity all likely would increase. The sumber of camps would increase to two camps 
per season, however. only one would be operating at a time. thus the impacts from the camps would be the same 
as under the No Action Alternative. 


Although the amount of supphes and matenals transported by winter overland moves may increase onder this 
alternative. these moves generally follow the same routes. Therefore. neither the length nor number of green trails 
1s expected to noticeably increase from the No Action Alternative. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


(a) Exploration 


Under this alternative. seismic survey work would continue but would increase from one operation (under the No 
Action Alternative) to three operations each winter season. Assuming three crews working per season, ongoing 
seismic operations are expected to affect 1.500 acres annually. or about | 000 acres more than under the No 
Action Alternative. Green trails (see the No Action Alternative) resulting from these operations could merease 
several fold from the No Action Alternative. with approximately 300 mi of intermittent green trails visible fron, 
the air during any one summer season (increase from 100 mi under the No Action Alternative) 


For the first sale. between 8 to 40 exploration or delineation wells are anticipated under this alternative. However, 
because of the limited number of drill rigs available, no more Gian 4 wells are anticrpated to be drilled at any one 
time. Drilling would occur over several winter seasons using ice pads. roads. and airstrips. Temporary on-site 
location of structures (e.g.. dnill ngs. bermed drill materials: equipment and housing). vehicles. aircraft, human 
presence and associated activities would all have adverse. short-term impacts on visual quality during the winter 
season. These impacts are expected to be greatest within “2 mi of each drill site. but because of the size of the drill 
rigs. their placement on built-up pads and the relatively flat treeless landscape. impacts could easily extend 
farther. Ultimately. landscape features at each well location will determine site lines and distances. A '2-mi 
impact distance around a well site would encompass approximately S00 acres while a 2-mi distance would 
encompass approximately 8.000 acres. For analysis, 1 will be assumed that an area of approximately 4.000 acres 
will be impacted per well site. Accordingly. under this alternative. there would be a temporary loss of visual 
quality over an area of approximately 16.000 acres for the 4 wells being drilled at any one time 


In addition to the short-term impacts that result from ongoing exploratory drilling operations. summer-scavon 
visual concem exists as a result of the greening of vegetation under vacated ice pads. airstrips. and roads. This 
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direct impact to the area's naturalness 1 a result of the same conditions that create green trails--the greater 
availability of morsture and nutnents as ice or compacted snow melts. This greening of the vegetation dacs not 
necessarily develop every time ice pads are constructed or snow ts compacted. but when a does. m can be very 
detectable from the air for 2 to 5 years or longer. There ts also a “ring effect” arownd ice pads. airstrips. and roads. 
where vegetation dies adjacent to these snow and ice structures. Assuming approximately SO acres of sce pads. 
airstrips, and roads per drill site. as many as 2.000 acres (40 vacated sites « SO acres per site) would be im various 
states of recovery from greening and ring effects. 


Exploration wells also would leave behind a marker pipe expected to be no larger than a square foot on the 
surface and 6 ft tall. This ts essentially a permanent impact. bui almost unnoticeable from several hundred feet 
away. 


(b) Development 


Under the first sale. a total of as many as 8 production pads and 24) mi of pupeline are anticipated under this 
alternative. Although with the cessation of construction activities and closure of material sites, the immensity of 
impacts from the development phase likely would be reduced for the production phase. remaming structures. and 
associated activities would have adverse impacts on visual quality. Because production could occur for 30 years. 
impacts would be hong term. These long-term. adverse impacts are expected to be greatest from 1/2 mito 2 mi of 
the pad sites (or an area of about 4.000 acres for each pad). Pipelines are expected to be elevated about § fit but 
could be placed up to 20 ft above ground level. Except during construction and repair. there would be no 
associated on-the-ground activity. Therefore, long-term impacts to visual resources from pipelines are expected to 
be minimal heyond about 1/2 mi. This equates to about 640 acres per mile of pupeline. Under this alternative. 
production pads would impact up to 32.000 acres while pipelines would impact up to 147.200 acres. 


Under this alternative. one to two staging bases and one pumping sation are also expected. Adverse umpacts to 
visual resource values would be similar to those resulting from a production pad and its facilites. or about 4,000 
acres per staging base. Accordingly. under this alternative there would be long-term loss of visual resources over 
an area of approximately 4.000 acres to 8.000 acres from the staging bases and approximately 3.500 acres from 


the pumping station. 


(2) Effects of Spills 


Most spills (65% to 80% ) would be confined to a pac. Spills not confined to a pad usually are confined to the 
limited area immediately around the pad or pipeline. Therefore. impacts on visual resources resulting from spills 
likely would be confined to the same area described above under development activities. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The Colville River area would be designated VRM Class Il under Alternative A. As such. the level of change to 
the landscape should be low. Management activities may be seen. but should not attract the attention of the casual 
observer Any changes must repeat the basic elements of form. line, color, and texture found in the predominant 
natural features of the landscape. The other 21 rivers identified as eligible for designation as Wild and Scenic 
Rivers and the estuarine areas would be designated VRM Class III. As such. the level of change to the 
characteristic landscape should be moderate. Management activities may attract the attention but should not 
dorunate the view of the casual observer. Changes should repeat the havc clements found im the 

natural features of the landscape. The rest of the Planning Arca would be awsigned a VRM Class IV. As such, the 
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level of change to the characternstxc landscape could be moderate. Management activities may dominate the view 
and be the mayor focus of viewer atiention. However, every attempt should be made to minumize the wmpact of 
these activenes through careful locaton. memmal disturbance. and repeating the hasic elements found om the 


predormunamt natural features of the landscape. 


d. Conclusion--First Sale 


As compared with the No Action Alternative. there would not be an micrease mn adverse. short-term impacts to 
visual resources from activities other than oil and gas exploration and developmeni. 


Short-term impacts from ongomg oil and gas exploration activities would impact approximately |.S00 acres from 
sersimic Camps. The greening and ring effect of vegetation resulting from ice pads. roccs. airstrips, and compacted 
snow would mmpact approxmmately | S00 acres. Short-term impacts from oil and gas exploratory drilling would 
impact approximately 16.000 acres. Sersmic operations would result mm approwmately 300 mi of green trails 


Oil and gas development wow!id result in the long-term loss of visual resources of approximately 190.700 acres (or 
around 2.3 percemt of the Planning Area) for the life of production fields and pipelines. 


e. Multiple Sales 


For multuple sales, between 24 and 96 exploration or delineation wells are anticipated under this alternative. 
However, because of the limited number of drill mgs available. no more than 3 wells are anticipated to be driled 
at any one time. Drilling would occur over several winter seasoms using ice pads, roads. and airstrips. Temporary 
on-site location of structures (e.g.. drill ngs. bermed drill materials, equipment and housing). vehicles, aircraft, 
human presence and associated activities all would have adverse, short term impacts on visual quality during the 
winter season. These impacts are expected to be greatest within a 1/2-mi to 2-mi radius of each drill site, which is 
an area of approxemately 4,000 acres impacted per drill site. Accordingly. under this alternative there would be a 
temporary loss of visual quality over an area of approximately i 2.000 acres for the 3 wells being drilled at any 
one trme. 


In addition to the short-term impacts that result from ongoing exploratory drilling operations. summer-season 
visual Concern exists as a result of the greening of vegetation under vacated ice pads. airstrips, and roads (as 
described above). There is also a “ring effect” arownd ice pads, airstrips, and roads, where vegetation dies adjacent 
to these snow and ice structures. Assuming approximately SO acres of ice pads. airstrips, and roads per drill site, 
as many as 4.800 acres (96 vacated sites « SO acres per site) would be im various states of recovery from greening 
and rng effects 


Exploratvon wells also would leave behind a marker pipe expected to be no larger than a square foot on the 
surface and 6 ft tall. This 1s essentially a permanent impact. but almost unnoticeable from several hundred feet 


Under multiple sales. a total of as many as 16 production pads and 740 mi of pipeline are anticipated under this 
alternative. Weth the cessation of construction activities and closure of maternal sites. the intemuty of umpacts from 
the development phase likely would be reduced for the production phase. however, remaming structures. and 
avwoctated activities would have adverse impacts on visual quality. Because production could occur for ¥) years. 
impacts would be long term. These long-term. adverse impacts are expected to he greatest within 1/2 mi of the 
pad sites (or an area of about 4.000 acres for each pad site). Pipelines are expected to be elevated about § ft but 
could be placed up to 20 ft above ground level. Except during comstruction and repair. there would be no 
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associated on-the-ground activity. Therefore. long-term impacts to visual resources from pipelines are expected to 
he minimal beyond about ‘2 mi. This equates to about 640 acres per mile of pipeline. Under this alternative. 
production pads would impact up to 64.000 acres while pipelines would impact up to 473.600 acres 


Under this alternative. three staging bases and one pumping station are expected. Adverse impacts to visual 
resource Values would be similar to those resulting from a production pad and is facilities. or about 4.000 acres 
per staging base. Accordingly. under this alternative there wou'd be long-term loss of visual resources over an 
area of approximately 12.000 acres for the staging bases and approximately 3.500 acres from the pumping station. 


f. Conclusion--Multiple Sales 


The types of impacts resulting from additional lease sales would be the same as described above for the first sale. 
Short-term impacts such as green trails and pads and other ongoing activities would not be cumulative. Impacts 
from long-term or permanent facilities such as roads. pipelines. gravel pads. and pits would accumulate to the 
extent that such facilities are necessary to support exploration and production. It ts anticipated that such facilities 
would impact about 6.6 percent of the Planning Area and would affect a total of approximately 569.900 acres. 


21. Overview of Effects on Wetlands and Floodplains 


In compliance with Executive Order 11990. Protection of Wetlands and Floodplains. the BLM has prepared 
comprehensive impact analyses on those resources within Northwest NPR-A Planning Area that are considered 
to have the function and value of wetlands as described in Section I1.B.2. Resources included in the overview 
discussion below would be classified as having the function and value of wetlands and floodplains on the Arctic 
North Slope. 


Veeetation (Section 1V.C.7) 


Effects of First Sale: Impacts from activities other than oil and gas exploration and development would involve a 
small fraction of the Planning Area. The overall impact from non-oil and gas activities would be minor to 


etiehe 


The impacts of oi! and gas exploration would include vegetation disturbance on 0.9% to 6% (33.800 to $49,000 
acres) of the Planning Area per year from 2-D and 3-D seismic surveys. Ice roads and pads could impact <870 
acres per year. Development could permanently destroy vegetation on <790 acres and alter plant species 
composition of <2.220 acres. Unless these impacts occurred to a rare plant species. these impacts would not likely 
adversely affect any plant species or community. Small oil spill. could affect <5 acres and would cause minor 
ecological damage. and ecosystems would be likely to recover in a few years to 2 decades. 


Effects of Multuple Sales: Compared to the impacts of the first sale. there would be a small increase in the amount 
of disturbance from seismic activities that would be evident at any one time. Up to 2.090 acres arownd and under 
ice pads and roads could be disturbed. Development activities could cause the destruction of vegetation on <1.5 0) 
acres and the alteration in plant species composition of <4,660 acres. Oil spills could affect <10 acres of 
vegetation within the Planning Arca. Recovery from spills would take a few years to two decades. In pacts would 
be negligible without seismic exploration. With seismic exploration, from 0.1 to 2.0 percent (11.300 to 183,100 
actes) of the Planning Area would be affected every other year. Complete recovery could vary from a year to 
decades. This would be a minor impact to vegetation communities. though if a moderate to high level of 
disturbance occurred in the area of a population of one of the rare plant species. the effect on that particular taxon 
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could be moderate to severe. 


Soils ( Section IV.C.1 ) 


Effects of First Sale: Soil stability depends closely on vegetative cover: where vegetation is disturbed. impacts on 
soils follow. Impacts from activities other than oil exploration and development would be negligible. Impacts 
from seismic surveys and winter exploration would be expected to be minor to negligible. Development activities 
would cause loss or disturbance of up to 790 acres of soils. The duration of these impacts would be permanent. 
Oil spills would be cleaned up immediately causing minimal contamination to soils. 


Effects of Multiple Sales: There will be little impact to soils from exploration activities. Development could 
permanently destroy soils on up to 1.530 acres. 


Water Resources (Section IV.C.3) 


Effects of First Sale: Seismic activities may have short-term impacts on 20 to 80 acres annually and long-term 
(several years to several decades) on 2 to 8 acres annually. 


The potential short-term impacts from exploration and delineation drilling would be water removal from up to 
130 lakes and riverine pools, and during construction, increased water impoundments, diversions, thermokarst 
erosion and sedimentation of up to 3,000 acres. Long-term impacts from development of gravel roads, pads and 
pits could impact up to 1.500 acres. 


Effects of Multiple Sales: Annual impacts from seismic activities would be the same as for the first sale. Although 
shared infrastructure could reduce impacts, overall impacts from other oil and gas activities could be double that 
for the first sale. 


Freshwater Quality (Section IV.C.4) 


Effects of First Sale: Seismic and exploratory activity would create short-term (usually one season) and localized 
effects on water quality. Long-term impacts from seismic activity would be less than an acre. Development gravel 
structures could result in hundreds of acres of impounded water for each production pad with resultant impacts on 
turbidity from erosion. Oil spills could result in water quality degradation along short stretches of some rivers for 
a few weeks and about 7 ponds or small lakes could become toxic to sensitive species for about 7 years. 


Effects of Multiple Sales: Long-term (decade-or-more ) effects of multiple sales would be slightly greater than for 
a single sale. Oil spills could result in waters of up to 9 ponds or small lakes remaining toxic to sensitive species 
for about 7 years. 


Estuarine Water Quality (Section 1V.C.5) 


Effects of First Sale: The effects of regulated discharges on estuarine water quality would be negligible. The 
effects of gravel-island construction and buried-pipeline construction would probably be temporary and minor, 
especially for facilities along the naturally turbid Beaufort Sea coast. Short docks and causeways in NPR-A bays 
would probably not affect hydrologic conditions, but long causeways with inadequate breeches would probably 
have measurable. long-term impacts on hydrologic conditions. Site-specific effects could be further reduced 
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through additional mitigation developed as a result of subsequent NEPA assessments. If a 500- 900-bb! spill 
occurred during the ice-covered season, the effects would be minor. If it occurred during the open-water or broken 
ice seasons, hydrocarbons dispersed in the shallow estuarine water column could exceed the 1.5-ppm acute (toxic) 
criterion during the first day in the immediate vicinity of a spill. Because of the difficulty of responding to 
open-water and/or broken-ice spills, the level oi effects for Alternative A, which would not restrict offshore 
drilling to the ice-covered season, would be slightly greater than for other alternatives. 


Effects of Multiple Sales: The effects of multiple sales on estuarine water quality would probably be slightly less 
than twice that for the first sale. 


D. Alternative E 


1. Soils 


a. Effects of Non-Oil and Gas Activities 


The types of activities and associated impacts that may affect soils under Alternative B include those analyzed 
under the No Action Alternative and Alternative A. Effects would be similar to those evaluated under Vegetation 
Sec. IV.D.7 below. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Those areas subject to oil and gas exploration activities would see effects similar to those described under 
Alternative A. The number of exploration and delineation wells might be reduced to a range of 7 to 30 with up to 
| acre of soil lost or disturbed from well cellars. 


The effects of development would be similar to the evaluation under Alternative A with a reduction in the number 
of activities. The fixed size of development areas would remain the same, but the number of areas could change. 
Up to 4 fields are projected to be developed, for a loss or disturbance of up to 400 acres of soils. Material sites 
would result in up to 140 acres disturbed. The projected 205 mi of pipelines would create a VSM-attributed 
disturbance or loss of soils of up to 6 acres. 


(2) Effects of Spills 


Oil spill impacts to soils would be the same as described in Alternative A. Oil spills may impact soils as the 
vegetation is altered. The oil alone would decrease vegetation growth, but oil spills probably would leave the 
surface organic mat intact. Spill cleanup, however, is more likely to damage soils. Cleanups are not always well 
controlled: heavy traffic and digging are common, resulting in damaged soils. Oil-spill cleanup mitigates impacts 
on soils only if cleanup methods and operations are very carefully controlled and they minimize surface 
disturbance. The area affected is limited to that area immediately adjacent to and covered by the spill . 
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c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s would be the same for Alternative B as they are for Alternative A. The effectiveness 
of the measures would the same as described under Alternative A. 


d. Conclusion--First Sale 


Impacts to vegetation from activities other than oil exploration and development under Alternative B would be 
unlikely to cause ioss of soils and any impacts would be expected to be negligible. 


Impacts from exploration that requires winter operations again would be unlikely to cause loss of soils. Any 
impacts would be expected to be minor to negligible. Well drilling would result in up to | acre of soils lost or 
disturbed from well cellars. 


Development would cause loss or disturbance to soils through the construction of gravel pads. roads, and airstrips 
for each oil/gas development; potential construction of one pump station within the Planning Area; excavation of 
material sites; and construction of pipelines. The combined effect of these activities would cause the loss or 
disturbance of up to 600 acres of soils. The duration of these impacts would be permanent. The areal extent of 
impacts to soils frc.n oil spills would be similar to the area of vegetation affected. Spills would be cleaned up 
immediately, causing minimal disturbance to soils. 


e. Multiple Sales 


It is assumed that additional lease sales under Alternative B would result in additional exploration activities. The 
annual level of seismic operations is assumed to stay the same. The total number of exploratory and delineation 
wells would increase by 14 to 42 wells (for a total of 21 to 72 exploration and delineation wells) drilled from ice 
pads, resulting in up to | acre of soils lost or disturbed from well cellars. 


The development scenario projects that up to 8 fields would be developed. The area of lost or disturbed soils 
would follow that of direct impacts to vegetation. Similar to the area of vegetation loss, soils loss or disturbance 
would be up to 800 acres. Soil loss or disturbance from material sites would increase to up to 140 acres. Pipeline 
impacts would stay about the same as Alternative A, specifically that 210 mi of VSM-supported pipelines would 
result in up to 6 acres of lost or disturbed soils. The incidence of oil spills also would double, raising the total 
acres affected to up to 10. 


f. Conciusion--Multiple Sales 


Generally, under Alternative B, impacts are similar in nature to Alternative A. Some impacting elements. such as 
pad size, would vary in quantity and some fixed elements, such as pipeline requirements, would remain 
approximately the same, irrespective of the intensity of development. Impacts to soils from exploration activities 
would be small to negligible, while development impacts would affect small- to moderate-sized areas. The 





ENVIRONMENTAL CONSEQUENCES TV-285 


4 / 

















Northwest National Petroleum Reserve - Alaska 





auration of these impacts could be short term. ranging from several years. if the vegetation is disturbed. to several 
decades if the soils are destroyed. The overall impact to soils of the Northwest NPR-A Planning Area would 
progress from negligible (with sersmic) to minor (with exploration drilling} to moderate (with development). 


2. Paleontological Resources 


a. Effects of Non-Oil and Gas Activities 


Under Alternative B. the type of non-oil and gas activities would be the same as they are in the No Action 
Alternative. However the level of activity and duration could increase by as much as a factor of 3. Despite this 
increase in activity, the impact on paleontological resources--which are buried relatively deeply--would still be 
minimal. 


b. Effects of Oil and Gas Activities 


Under Alternative B, the level of seismic activity is expected to increase beyond that of the No Action Alternative 
because most of the Northwest NPR-A Planning Area would be open for oil and gas exploration. increasing 
lessees’ need for additional seismic data. While the types of potential impacts to paleontological resources would 
be the same in Alternative B as those described in the No Action Alternative. the level of seismic activity would 
increase the possibility that impacts could occur. While the level of seismic activity for Alternative B would 
probably be about the same as it would be for Alternative A. the levels of other oil and gas activities would be 
somewhat reduced, because Alternative B is slightly more environmenially restrictive than Alternative A. In the 
areas open to exploration under this alternative, the deeply buried context of most paleontological remains 
generally precludes any significant impact to the resource. 


Paleontological resources are not ubiquitous in the Planning Area. as are habitat and wildlife. As a result, it is 
quite possible that oi] and gas exploration or development activities would have no impact on paleontological 
resources simply because oil and gas operations would occur where paleontological resources are not present. 


(1) Effects of Disturbances 


Under Alternative B. the level of oil and gas activity in the Planning Area would probably be slightly reduced 
from that of Alternative A. As previously mentioned, because most of the activity would occur during the winter 
months. the potential for impact to buried paleontological resources remains relatively low. The likelihood of 
impacting surface paleontological materials is also low because of their rsolated and rare occurrence and because 
of stipulations governing oil and gas exploration activities in the areas in which they are most likely to occur. 


The drilling of as many as 12 exploration wells and 18 delineation wells could occur as a result of the first lease 
sale under Alternative B. However. because of the limited availability of drill rigs. no more than a few wells 
would be expected to be drilled at one time. If the estimated maximum 30 exploration and delineation wells were 
to be drilled. drilling would certainly occur over the span of several winter seasons, and drill pads. camp pads. 
roads, and airstrips made of ice and snow would be used. Because no permanent pads, roads, or airstrips would be 
constructed for exploratory drilling and. therefore. no gravel or rock needed. no significant disturbance of the 
ground would occur and buried paleontological resources would not be in jeopardy. The only significant 
subsurface disturbance that would occur as a result of exploratory drilling would be the creation of the drill hole 
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itself. It is possible that drilling the hole could impact important accessible paleontological material. but the 
likelihood of that occurrence ts minuscule. 


The effects of disturbance from development (ic. the construction of as many as 6 production pads. | to 2 
staging bases. and approximately 205 mi of pipeline) could occur under Alternative B. Surface disturbance 
resulting from this work would impact approximately 200 acres, but there would be little subsurface impact 
associated with these activities. The primary source of potential impacts to paleontological resources would result 
from the excavation of material for construction of the permanent facilities. If the pads/roads/airstnip material 
source 1s terrestrial, then extraction of material could impact paleontological resources. It is anticipated that 
pipelines would not have associated all-weather roads or pads and would be constructed during the winter months 
from an ice road and/or pads. Therefore. the only significant impact resulting from pipeline construction would be 
associated with the placement of VSM's. Depending on the depth at which the VSM's are set, it is possible 
(though highly unlikely) that burned paleontological resources could be impacted. If burned pipelines were to be 
used. disturbance and impacts to paleontological resources could occur during excavation, construction and 
burial, depending on the depth, size. and location of the pipeline. The potential for impacts to surface 
paleontological resources under this alternative have been previously discussed. 


(2) Effects of Spills 


An estimated 65 to 80 percent of all spills are confined to a pad. Spills not confined to a pad usually are confined 
to an area adjacent to the pad. In the exploration stage. it is assumed that most spills would occur on an ice pad, 
ice road, or during winter conditions, when cleanup is less invasive than in a summertime terrestrial spill. In any 
case, paleontological resources usually are so deeply buried that they would not be affected by either a spill or 
subsequent spill cleanup. The effects of spills and spill cleanup associated with development would be similar to 
those associated with exploration activities, except that they could occur during the snow-free months. Although 
cleanup from these spills might be more invasive because of the nonfrozen surface environment, there would be 
little chance that subsurface paleontological resources would be impacted. If present. surface paleontological 
remains could be impacted in the same manner as surface cultural material. However, since the occurrence of 
significant surface paleontological remains is far less common than the occurrence of cultural remains. the 


probability of any impact ts remote. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Under Alternative B, stipulations C-1b and E-1, and ROP C-1c would apply to paleontological resources. These 
measures provide protection from seismic and overland move activities that could potentially disturb the 
vegetative mat and impact paleontological resources that are near the surface. In addition. stipulations A-1. A-2. 
and A-3 and ROP’s A-6 and E-1! help to prevent large fuel or crude oil spills, and consequently reduce the small 
potential for impacts to paleontological resources from spill cleanup. The National Historic Preservation Act 
(NHPA) requires that an archaeological resource survey be completed before any undertaking occurs on Federal 
lands. Ground-disturbing activities, such as the construction of buried pipelines. are considered undertakings. If 
paleontological resources were to be identified during the survey. Federal law would require that al! impacts to 
these resources be mitigated to the satisfaction of the land manager and the State Historic Preservation Office. 


Additionally. it should be noted that any post-leasing activity engaged in by a lessee would require an 
action/site-specific NEPA document tiered off this or other EIS's. In that event. the protection of paleontological 
resources in the Planning Area would follow the established and proven permitting procedures developed by the 
BLM as the result of past NPR-A activities. 


d. Conclusion--First Sale 
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Under Alternative B. the potential impacts to paleontologica! resources would be slightiy reduced from those in 
Alternative A because of the increased environmental constraints. These constraints benef paleontclogical 
resources because of the high probability of paleontological resources being located near lakes. streams and 
nvers, which are afforded more protection from oil and gas exploration under stipulation E-1. In addition, because 
less land would be available for oi! and gas leasing under Alternative B than under Alternative A. there is less of a 
chance of impact to burned or surface paleontological resources under Alternative B. 





e. Multiple Sales 


Under Alternative B. the potential for impacts to paleontological resources would be slightly less when compared 
with Alternative A as a result of the probable decrease in oil and gas activity. While the scattered nature of 

paleontological deposits and the fact that the locations of most remain unknown (making it somewhat difficult to 
assess the likelihood and severity of potential impacts). the environmental constraints present in Alternative B are 


expected to further reduce potential impacts. 


f. Conclusion--Multiple Sales 


Under Alternative B. potential impacts to paleontological resources from management activities other than oil and 
gas exploration and development would be as previously described. At the same time, the probability of the 
occurrence of such impacts should decrease slightly from those assumed under Alternative A. Under Alternative 
B, the potential impacts to paleontological resources from oil and gas exploration and development should 
decrease slightly when compared to Alternative A. 


3. Water Resources 


a. Effects of Non-Oil and Gas Activities 


Non-oil and gas management actions within the Planning Area that could affect water resources under Alternative 
B would be similar to those in the No Action Alternative. Because surface-disturbing activities--as defined by 
events of such magnitude, extent, and duration as to create the effects discussed Section IV .C_3--are not 

expected, there probably would be no significant long-term effect on water resources. However, there may be 
some sites that require remediation from earlier exploration or military activities, which are discussed under 
Hazardous Materials Sec. I1LA.1f. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Exploration and development activities within the Planning Area that may affect water resources under 
Alternative B would be similar to those under Alternative A, except that the number and frequency of these 
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activities would decrease somewhat (Table [V-03). The decrease would depend on the number of leases issued. 
the number of proposals for exploratory activity, and the locations of this activity. Sersmic activities probably 
would decrease from the Alternative A level (Section IV.C_3 ) but still would occur seasonally at transitory 
locations, when snow is sufficient to cover the tundra and lakes and rivers are frozen. Significant thermokarst 
erosion of damaged winter seismic trails made under current practices has not been observed. but such erosion ts 
possible if less than ideal snow conditions were to occur, particularly because snow cover ts so strongly 
influenced by wind scour and drift that may expose areas of tundra to surface disturbance (Walker et al.. 1987). 
Observations by BLM personnel and others (National Research Council 2003) indicate that short-term impacts. 
such as diversions of shallow water tracks and limited ponding, are estimated at about | cercent of the proposed 
seismic lines (Section ['V.A.1.b.). but newer, low-ground-pressure equipment could reduce this significantly. to 
about 8 acres from seismic operations. Long-term impacts due to thermokarst erosion. such as diversions of 
shallow water tracks and limited ponding. are estimated at about a tenth of an acre affected by seismic operations. 
Where disturbance does occur, it could take from several years to several decades / or the effects to be ameliorated 
(Walker et al.. 1987). 


The estimated total winter water pumpage for the levels of exploration and development activities ( Section 
IV.A.1.b.4) under Alternative B could be over 295 million gallons, or the equivalent of 905 ac/ft. As noted in 
Section [V.C.3.b , a typical large tundra lake used as a winter water source could have from less than ten to over 
100 ac/ft of water available for pumping. This estimate assumes the ADNR drawdown limitation of 15 percent of 
the under-ice water volume. though under Alternative B this is not a requirement. While water withdrawal from 
riverine pools is generally not permitted by ADF&G. it is allowed under Alternative B. Given that the seasonal 
variability of water depth in rivers is much greater than that of lakes, and combining that with movements of any 
overwintering fish population (also greater in rivers than it is in lakes), safe amounts of water removal from 
isolated deep pools within the largely frozen (up to 95% ) rivers would be hard to determine. Depending on the 
areas leased and number of exploratory wells drilled, annual water usage for exploration under Alternative B 
could require pumping water from as few as 9 to as many 90 or more lakes during a winter's exploration season. If 
more than 15 percent of the under-ice volume were to be removed. then fewer lakes would be required, but less of 
the critical overwintering habit would remain in the pumped lakes. As noted previously ( Section 

IV.C.3.b.1), some of the areas adjacent to streams and lakes identified as critical aquatic habitat would be 
available to leasing. Therefore. some exploration and development likely would be near these critical aquatic 
habitat areas. The likelihood of exploration and development activities occurring in an area that contains critical 
aquatic habitat increases the risk of disturbing stream banks and shorelines. disrupting drainage patterns. 
increasing erosion and sedimentation, and removing water from riverine pools and lakes. 


Gravel construction of pads, roads, and an airstrip would cover about a 100-acre footprint per field. or a total of 
400 acres under Alternative B. In the coastal plain of the North Slope--where low surface gradients limit flow and 
permafrost is ubiquitous--gravel construction can create significant water impoundments and thermokarst erosion, 
equivalent to twice the area directly covered by gravel. or up to 800 acres. A dock and staging areas would also be 
possible under Alternative B. This could significantly increase the gravel requirements. depending on the size. 
number of pads and type of structures required, estimated at up to 100 acres per site. Borrow pits created by 
gravel mining could impound or divert water from an area of 20 to SO acres per site. or from 80 to 400 acres total 
under Alternative B. Unlike the ice roads and pads. gravel structures and pits would create long term impacts over 
the life of the field(s). 


If oil pipelines were to result from development under Alternative B, up to 205 mi of pipelines could effect up to 
500 acres of water resources, primarily through temporary impoundments, diversions and sedimentation during 
construction. If gas pipelines were also constructed, impacts could double--up to 1.000 acres. 


(2) Effects of Spills 


Under Alternative B. the potential number and extent of oi] spills and cleanup would decrease somewhat from 
those under Alternative A (Sec. I1V.A.2). Alternative B--because it includes leasing in most of the critical lake 
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and nver habrtat--would have almosi the same adverse effects on water resources as discussed for Alternative A. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations that protect water resources under Alternative B are similar to those under Alternative A. 
Additionally. stipulation E-1 requires site investigation and potential mitigation that would protect critical lake 
and river habitat in certain areas. Stipulation E-8 would allow causeways and docks in river mouths and deltas. 
which could create flow diversions and impoundments. especially during spring breakup when ice-jam flooding is 
common. 


d. Conclusion--First Sale 


Under Alternative B. the impacts of activities other than oil and gas exploration and development are expected to 
be similar to but slightly less extensive than those under Alternative A. The potential short-term impacts from 
exploration and delineation would be water removal from up to 90 lakes and riverine pools. and during 
construction, increased water impoundments. diversions, thermokarst erosion and sedimentation of up to 2.000 
acres. Long-term impacts from development of gravel roads, pads and pits. such as melting of permafrost and 
disrupting drainage patterns. could impact up to | 000 acres. Alternative B protects limited areas of special 
aquatic resources, but many areas adjacent to streams and lakes identified as critical aquatic habitat would still be 
available to leasing. While any surface-disturbing activity could affect water resources. the potential adverse 
effects of Alternative B. because it includes most of the critical lake and river habitat in the leasing. would be only 
slightly less than Alternative A. 


e. Multiple Sales 


While the effects of oil and gas exploration and development from multiple lease sales could be up to several 
times greater than the first sale. impacts would not necessarily go up proportionally. Indirect impacts. such as 
thermokarst and erosion and sedimentation from channel alteration or gravel removal. might not occur until many 
years after the original development. Shared use of infrastructure such as airfields. roads. camps. and pipelines 
could significantly reduce the size of the impacted areas and lessen adverse effects to the water resources. Even 
where infrastructure is shared. both long- and short-term impacts (as noted above )--as well as recovery 
times--could increase somewhat. depending on the number of leases rssued. the number of proposals for 
exploratory activity, and the locations of this activity. Since roads pose the single most significant impact 
(because of unavoidable diversions. impoundments. and increased sediment runoff). limiting the length of the 
roads would bring about the greatest reduction in impacts to the water resources. While difficult to quantify. 
multiple sales could result in short-term impacts (from exploration and delineation) of water removal from up to 
180 lakes and riverine pools, and (during construction). increased water impoundments. diversions. thermokarst 
erosion and sedimentation of over 4.000 acres. Long-term impacts from development of gravel roads. pads and 
pits could impact over 2.000 acres of water resources from water impoundments, diversions, and thermokarst 
erosion. 


f. Conclusion--Multiple Sales 


Adverse impacts from multiple lease sales could be up to several times greater than from a single sale. though 
indirect impacts might take years to develop. While shared infrastructure could reduce the adverse effects to water 
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resources of multiple sales. both long- and shon-term impacts. as noted above--as well as recovery umes --could 
increase somewhat. depending on the number of leases issued. the number of proposals for exploratory activity. 
and the locations of thes activity. 


4. Freshwater Quality 


a. Effects of Non-Oil and Gas Activities 


As discussed under Alternative A. ground-impacting actions other than seismic operations would not affect water 
quality. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Exploration activities within the Planning Area that could affect water quality under Alternative B are 2-D and 
3-D seismic activity. ice-road construction. and ice-pad construction, with effects similar to those described in 
Alternative A. Under Alternative B. total acreage with high damage to vegetation caused by seismic trails would 
be slightly less (10% to 15% less) than that for Alternative A (Sec. IV.C.4.b). causing slightly fewer effects to 
water quality. Total miles of seismic trails and resulting water degradation would also be 10 to 15 percent less 
than that for Alternative A. 


For Alternative B. annual ice-pad and road construction (45 to 370-acre footprint each year). drilling. and 
domestic (crew) needs for water could require winter pumping Of unfrozen water from 17 to 130 acres of nearby 
lakes. Most of this water use would be for ice roads. Pad construction, drilling, and crew needs together would 
require water pumped from a 2- to 4-acre source. The areas affected would shift cach year. as the ice roads are 
realigned and shifted to avoid continued compaction of vegetation. Upslope impoundment of snowmelt waters by 
ice roads could occur briefly but would have no effect on water quality. 


Development activities within the Planning Area that could affect water quality under Alternative B are ice road 
and ice pad construction and spills, the same as for Alternative A. 


Because of the continuing need for ice roads, annual water use during development would be similar to that for 
exploration, with water needed for construction of about 300 acres of ice road withdrawn from 15- to | 30-acres 
of intermediate-depth lakes. During the seasonal construction phase. annual water demand would be on the 
order of 37 acre-feet for each field. requiring water sources equivalent to an additional |2 acres of lake for each 
field. After major construction was finished. annual water demand would decrease to about 15 acre-feet/year for 
each field, requiring about $ to 10 total acres of lake for water supply for all fieldis). The areas affected would 
shift each year. as the ice roads are realigned and moved to avoid continued compaction of vegetation. Upslope 
impoundment of snowmelt waters by ice reads could occur briefly but would have no effect on water quality 


The primary water-quality effect from construction and placement of gravel structures ts related to upslope 
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impoundment and thermokarst crosion. Gravel construction of pads. within-field roads. and field airstrips would 
cover about a 100-acre footprint per field. or a 100- to 200-acre total under Alternative B. In flat. thaw-lake plains 
on the North Slope. gravel construction can be anticipated to result in upslope water impoundment and 
thermokarst crosion equivalent to twice the area directly covered by gravel. or 200 to 400 acres. Unlike the 
situation for ice structures, the same locations would be affected by gravel structures each year over the life of the 
field(s). These locations. however, would not occur within the area unavailable for leasing under Alternative B. 


(2) Effects of Spills 


Spills are another agent that would impact water quality. A number of small crude spills (each averaging 4 bbl) 
and smaller fuel spills (each averaging 0.7 bbl) are estimated to occur under Alternative B. About 8 percent of 
crude spills can be reasonably expected to reach tundra waters. For Alternative B. this calculation results in an 
estimate of | to 7 spills, each averaging 4 bbl. reaching tundra waters. Over the life of the fields. spills could 
affect the water quality of | to 7 ponds or small lakes, making their waters toxic to sensitive species for about 7 
years. These spill locations, however, would not occur within the area unavailable for leasing under Alternative B. 


For this alternative, analyses of the effects of a 325-bbi spill reaching the Colville River in summer (in the first 
case) and Teshekpuk Lake in summer (second case) are presented. In the first case. the high rate of waterflow in 
the Colville River would preclude any effects on dissolved oxygen concentrations. Direct toxicity in the water 
column would be minimal and limited to the first few reservoir pools downcurrent of where the spill entered the 
river. Some toxicity might persist in these initial reservoir pools for a few days to weeks, until toxic compounds 
were washed out of the oil trapped in the sediment or the oiled sediment was buried under cleaner sediment. 


A similar spill reaching Teshekpuk Lake also would result in a minimal effect on water quality. Dissolved oxygen 
levels wouk!' not be affected. Direct toxicity would be minimal because of the much greater dilution volume in 
Teshekpuk Lake than in the small ponds and lakes discussed earlier and because of the relatively unrestricted 
movement of the oil slick and the underlying water. The spreading of the spill over about 60 acres (0.03% of the 
lake surface) could be considered an effect on water quality. This effect would exist for less than a summer, until 
the slick were either cleaned up or the oil were stranded on the shoreline. 


At the level of activity estimated in Alternative B. it is unlikely (though possible) for a spill to enter the marine 
environment. Along the TAPS tanker route, for instance, zero spills ts statistically the most likely number of spills 
> 1.000 bbI projected to occur under Alternative B. 


Major crude oil spills generally result in peak dissolved hydrocarbon concentrations that are locally and 
marginally at toxic levels. A spill > 1.000 bbl could temporarily (for about a month) contaminate water over a few 
hundreds of square miles above the chronic criterion of 0.015 ppm. Concentrations above the |.5-ppm acute-toxic 
criterion could occur over a few tens of square miles during the first several days of such a spill. 


However, such a spill ts unlikely under this alternative and marine water quality 1s not anticipated to be affected 
by spillage of NPR-A crude. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Effectiveness of stipulations would be similar to that under Alternative A. Stipulation A-1 would be effective in 
establishing a quick response to any potential crude-oil and fuel-oil spill. Stipulations A-2 and A-3 and ROP's 
A-3. A-4, E-1, E-6. and E-7 would heip prevent oil spills from reaching freshwater streams and lakes and would 
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help prevent freshwater degradation. Supulation E-| would help protect the listed water bodies from possible 
effects from oil and gas activities. 


d. Conclusion--First Sale 


Effects under Alternative B are similar to those in Alternative A for both oil and gas activities, and for activities 
other than oil and gas. Water quality over a few hundred acres could be affected by construction or placement of 
ice or gravel roads and other structures. Oil spills could result in waters of up to seven ponds or small lakes 
remaining toxic to sensitive species for about 7 years. Water quality could be degraded over a few weeks along a 
short stretch of major rivers or streams from an oil spill. The spreading of a similar-sized spill over a major lake 
for a few weeks could be considered an effect on water quality. 


e. Multiple Sales 


During peak exploration. annual ice pad and road construction (45- to 370-acre footprint each year), drilling. and 
domestic (crew) needs for water could require winter pumping of unfrozen water from 19 to 170 acres of nearby 
lakes. Most of this water use would be for ice roads. Pad construction. drilling, and crew needs together would 
require water use equivalent to 4 to 6 acres of lake. 


Because of the continuing need for ice roads, annual water use during development for ice road construction 
would be similar to that for exploration, requiring extraction of water from 19 to 179 acres of intermediate-depth 
lakes. During the seasonal construction phase, annual water demand would be on the order of 37 acre-feet for 
each field. requiring water from an additional |2 acres of lake for each field. After major construction was 
finished, annual water demand would decrease to about 15 acre-feet/year for each field, requiring up to 15 acres 
of lake for water supply for all fields. Temporary upslope impoundment of snowmelt waters by ice roads could 
cover another 40 acres. 


The primary water-quality effect from construction and placement of gravel structures is related to upslope 
impoundment and thermokarst erosion. Gravel construction of pads. within-field roads. and field airstrip would 
cover about a 100-acre footprint per field, or a 100- to 300-acre total. In flat thaw-lake plains on the North Slope. 
gravel © ms.cectm can be anticipated to result in upslope water impoundment and thermokarst erosion equivalent 
to twice the area directly covered by gravel. or up to 600 acres. Unlike the situation for ice structures, the same 
location: would be affected by gravel structures each year over the life of the fields. 


For analysis in Northeast NPR-A EIS (USDOI. BLM and MMS, 1998). the effects of a 325-bbI spill reaching the 
Colville River and ~ . uk Lake in summer were analyzed: that analysis 1s hereby incorporated by reference. 


In the Colvil: vc tgh rate of waterflow would preclude any effects on dissolved oxygen concentrations. 
Direct toxicit « water column would be minimal and limited to the first few reservoir pools downcurrent of 
where the s; ed the river. Some toxicity might persist in these initial reservoir pools for a few days to 


weeks, unti! ..< compounds were washed out of the oil trapped in the sediment or the oiled sediment was buried 
under cleaner sediment. Similar effects would be expected in the unlikely case an oil spill reache d any the rivers 
bodies for this assessment. 


As noted in the EIS for the Northeast NPR-A (USDOI, BLM and MMS, 1998), an oil spill similar to the spill 
estimated for Alternative B reaching Teshekpuk Lake also would result in a minimal effect on water quality. 
Dissolved oxygen levels would not be affected. Direct toxicity would be minimal because of the much greater 
dilution volume in Teshekpuk Lake than in the small ponds and lakes discussed earlier and because of the 
relatively unrestricted movement of slick and underlying water. The spreading of the spill over about 60 acres 
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(0.03% of the lake surface) could be considered an effect on water quality. This effect would exmt for a few 
weeks. until the slick was esther cleaned up or the oil stranded on the shoreline. Similar effects wowid be expected 
to any of the large lakes im the Planning Arca. if an oil spill were % occur. 


f. Conclusion--Multiple Sales 


Long-term (decade-or-more) effects of multiple sales would be slightly greater than for a single sale. Oul spills 
could result in waters of up to nine ponds or small lakes remaiming toxic to sensitive species for about 7 years. 
Water quality could be degraded over a few weeks along a shor stretch of the Colville or other mayor rivers and 
streams from an oil spill. The spreading of a similar-sized spill over about 60 acres of any large water body for a 
few weeks could be considered an effect on water quality. 


5. Estuarine Water Quality 


Under Alternative B. there would be no leasing im the proposed Kasegaluk Lagoon Special Area. The offshore 
waters in Admiralty Bay. Dease Inlet. Elson Lagoon. Peard Bay and the Kuk River would be available for leasing. 
but permanent oi! and gas facilities would be prohibited. Offshore exploratory drilling would be allowed only 
during the winter solid-ice season, but offshore construction and resupply might continue during the open-» ater 
season. The standard stypulations and ROP’s--plus stypulation E-| which would prohibit permanent ol and gas 
facilities within and adjacent to waterbodies-- would apply. 


a. Effects of Non-Oil and Gas Activities 


The effects of non-oil and gas activities under Alternative B would be simular to those activities under Alternative 
A isee Sec. 1V.C5.). 


b. Effects of Oil and Gas Activities 


The effects would be different from those for Alternative A because the proposed Kasegaluk Lagoon Special Area 
would be unavailable for leasing and in other estuarine areas open-w ater exploratory dniling would be prohibited. 
The exclusion of Kasegaluk Lagoon from leasing and geological exploration means that there would be no 
discharges or construction of exploration platforms there. These restrictions would reduce the likelyhood of spills 
in Kasegaluk Lagoon. however. the lagoon still might be affected by spills from exploratory operations m 
adjacent offshore State and Federal waters. Further. fuel for onshore operations might be transported across 
navigable portions of Kasegaluk Lagoon. 


There would be no open-water offshore exploratory drilling. so there would be less likehhood of an open-« ater 
blowout. There would still be an extremely small likelihood of a large open-water spill in NPR-A bays for three 
reasons: even though there could be no drilling during the open-water season, fuel for winter operations on gravel 
islands might be barged to the rstands during open w ater. there might be an open-w ater spill during dev clopment. 
and there might be an open-water spill on the Beaufort Sea shelf that drifts into a bay. However. the restriction of 
exploratory drilling to the ice-covered period would aid greatly im spill response. If a blowout were to aocur 
offshore during winter. the oil would probably be deposited on the we cover. On-ice spill responses by Alaska 
Clean Seas ( Alaska Clean Seas, 1999a. b and ¢) are generally effective. so all of the oil could probably be 
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recovered 


c. Effectiveness of Stipulations and Required Operating Procedures 


Supulaton E-1. which would profebst permanent oil and gas facies withen and adgacemt to « aterhowies. would 
help to avond unacceptable effects on water quality from causeways cic. Further. the proposed stspulations and 
ROP’s about fucl transportation (stepulatioms A-! and -3) would help to reduce the effect of open-w ater fuel spills 
that might occur im spite of the restnctian on open-w ater dniling. The effectiveness of the other stypulations and 
ROP’s with Alternative B would be semular to them effectiveness with Ahernative A 


d. Conclusion--First Sale 


The effects of regulated discharges and of disturbance from permitted construction would be simular to those 
under Alternative A. except m Kasegaluk Lagoon. which would be unavatlable for leaseng and where there would 
he no effects. Wimertume spill effects on evtuarmme water quality would he wmular to these under Alternative A. 
but open-water spill effects would be much lower than with Alternative A 


e. Multiple Sales 


It ts assumed that additional lease sales under Alternative B would result in additional exploration and 
development activities. The annual level of seremic operations is assumed to stay the same as for the first sale 


f. Conciusion--Multiple Sales 


The effects of multuple sales on estuarine water quality would be shghtly less than twace that for the firs sale 
hecause of technological umprov ements on extended reach dntling and spill response 


6. Air Quality 


Impacts to ar quality would result from ai emissions Supporting matenals and discusssoms are presented in 
Section 11.A_3.b (description of existing ai quality on the North Slope of Alaska) 


a. Effects of Non-Oil and Gas Activities 


The potential rmpacts on aw quality that would he caused by non-cil and gas activ ties would he neghigible A 
discuswon of ai pollutants ts provided mm the No Action Alternative (Section IV _B 6) 
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b. Effects of Oil and Gas Activities 


Activaies under Alternative B are projected to be less than under Alternative A. Effects on a quality from air 
emissions. oxi spills, onl-spill cleanup. accidental emissions. and other effects would be bess than those discussed 
under Alternative A (Section IVC .6). Effects on air quality from air emissions likely would be only a very small 
percent of the maximum allowable Prevention of Significam Deterioration (PSD) Class I imcrements. The 
concentrations of critena pol stants om the ambient a would remain well within the am -qualsty standards. 
Consequently. there likely would be only a minimal effect on air quality with respect to standards. Principally 
hecause of the atmosphenc dispersion of emissions. the other effects of ar-pollutamt concentrations from 
exploration. development and production activities (or accidental emissions) would not be sufficient to harm 
vegetation. though a hight. short-term coating of scot over a localized area could result from onl fires. Mitigation 
of adverse au-quality mmpacts would result from operators use of the best available technology to control 
discharges 


The Alaska Department of Environmental Conservation ( ADEC) regulates and permits amr -quality emissions 
within the Northwest NPR-A Planning Area. Operators would be required to meet ADEC's requirements for air 
emissions, including the anced to obtain construction and operating permits. Construction arr-quality permats 
include prevention of significant detenoration requirements. 


c. Effectiveness of Stipulations and Required Operating Procedures 


None of the stipulations or ROP’s is applicable to air quality. 


d. Conclusion--First Sale 


The atr-quality analysis 1s based on the specific emission controls and emission limitateoms that the operators 
would apply to meet the appropriate State regulations and permit requirements for any development and 
production activites. The effects of Alternative B activities would cause only small, local. temporary increases in 
the concentrations of critena pollutants. Concentrations would be within the PSD Class TT lemuats and National 
Ambient Aw Quality Standards (NAAQS). Therefore. effects from Alternative B (first sale) would be minimal. 


e. Multiple Sales 


Impacts on au quality from ai emissions, on spills, ol spill cleanup, accidental emisseoms. and other effects to ar 
quality would bv less than those discussed under Alternative A (Section IV C6 ). because both the area offered 
for lease and the level of activities would he less Activities would not occur in the area unavailable for leasing. 


{. Conclusion--Multiple Sales 


Aw quality effects of activities under multuple sales would cause only small increases on the concentrations of 
critena pollutants. Concentrations would he within the PSD Class Il lumits and NAAQS. Effects of Alternative B 
multiple sales would be bow 
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7. Vegetation 


Ground-impacting management actions within the Northwest NPR-A Planning Area that could affect vegetation 
under Alternative B include those analyzed under the No Action Alternative and those resulting from exploratory 
drilling and development of oi! and gas resources (analyzed under Alternative A). 


a. Effects of Non-Oil and Gas Activities 


The impacts of management actions under Alternative B would be similar to those described under the No Action 
Alternative, except that the tota! areal extent of archaeological/paleontological excavations could increase to 4 
acres per year from the | acre of the No Action Alternative. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


If it is assumed that impacts to vegetation from any of the disturbance factors below would occur to different 
land-cover classes in proportion to their occurrence in the Planning Area (Table I11-06) (with the exception of the 
three water classes), then these impacts--whether or not quantified as to area involved--would occur among the 
land-cover classes as presented in Table IV-23. However, this assumption would be invalid if a development 
scenario were to involve a location relevant to stipulations E-1 or J-1 or ROP E-6 (see below), or if additional 
mitigation measures (see below) were implemented to provide preferential protection of riparian willow stands or 
certain wetland types over other vegetation types. 


(a) Exploration 


Under Alternative B, it is assumed that two seismic surveys, in some combination of 2-D and 3-D surveys, would 
occur in the Planning Area during each winter season. Characteristics and areal extent of impacts from each 
survey would be the same as analyzed under the No Action Alternative. Thus, total area impacted per year by 2-D 
seismic surveys within the Planning Area would be < 45,000 acres if up to two crews were involved. Medium- to 
high-disturbance levels would occur on < 11,300 acres per year and, after 9 years of recovery for any single year's 
activity, that level of disturbance would remain evident on < 320 acres. The tundra area impacted by 3-D seismic 
surveys would be < 366,000 acres per year if up to two crews were involved. There would be < 92,000 acres of 
medium to high disturbance per year and < 120 acres remaining after 9 years. Overall, depending on the 
combination of survey types and the number of line-miles actually accomplished per survey. the range of areas 
impacted per year by all seismic operations would be 22,500 to 366,000 acres. 


Impacts of exploratory drilling under Alternative B would be of the same type as described under Alternative A. 
but there might be 7 to 30 wells drilled under Alternative B rather than 8 to 40 projected under Alternative A, for 
a total of < 170 acres affected under ice pads. If 1 to 6 of these ice pads would be maintained over a summer. 
vegetation would likely die around their perimeters, affecting < 0.3 acres total. Under Alternative B. it is assumed 
that 0 to 2 ice roads would b built per year rather than 0 to 3 under Alternative A, affecting < 420 acres per year. 
Well cellars around the 7 to »0 wells would replace < 0.02 acres of tundra. 
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(b) Development 


The impacts of development would be of the same type as described under Alternative A. but the number of 
oil/gas fields developed under Alternative B are assumed to be 0 to 4 rather than 0 to 5 under Alternative A. 
resulting in the destruction of < 400 acres of vegetation under gravel pads. Tundra vegetation would be affected 
by dust and gravel spray on < 144 acres and the effects of changing moisture regimes might occur on < 800 
acres. Any pump stations required would each affect the same area as under Alternative A. Material sites would 
cause the destruction of tundra vegetation on < 140 acres, with moisture regime changes around them affecting 
another < 20 acres. Up to 70 mi of aboveground pipelines (field gathering pipelines and trunk lines) would be 
constructed within the Planning Area under Alternative B, as opposed to < 95 mi in Alternative A. with tundra 
disturbance from VSM's affecting < 2.1 acres. The miles of aboveground trunk pipelines needed outside of the 
Planning Area is projected to be 135 mi (the same as for Alternative A), disturbing 4.1 acres of tundra vegetation. 
The impacts of ice roads or off-road vehicles during winter construction of these aboveground pipelines would 
affect < 255 acres of tundrc within the Planning Area and < 490 acres outside the Planning Area. The same 
length of buried trunk pipelines for gas--25 mi within the Planning Area and 170 mi outside of the Planning 
Area--would be as likely under Alternative B as under Alternative A, affecting up to 45 acres and 310 acres, 
respectively. 


(2) Effects of Spills 


Under Alternative B, it is assumed that there would be 390 spills of crude or refined oil as a result of the first 
lease sale, in contrast to the 454 spills under Alternative A. The effects of these spills would cover a total of < 4.3 
acres of tundra vegetation. The probability of a seawater pipeline leak would decrease with the number of pipeline 
miles, and the probability of a blowout would remain low. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s that would reduce the acreage of impacts to vegetation under Alternative B are those 
that would reduce the areal extent of gravel cover or alterations to tundra during exploration or development 
(ROP’s E-2 and I-1) and those that would reduce the probability of oil spills reaching the tundra or spreading 
farther if they were to reach the tundra (stipulations A-1 and A-2: ROP’s A-3, A-4b and c, A-6, A-7, A-8, E-1, and 
i-1). Stipulations E-1 and J-1 and ROP E-6 would not reduce the acreage of vegetation impacted by an action, but 
might shift the impacts from more valuable wetland or riparian vegetation types to habitats perceived as lesser in 
value. Stipulations and ROP’s that would reduce the level of impacts to vegetation (though not the areal extent of 
impacts) are stipulation A-| and ROP’s A-6 and A-7 (by providing better clean-up of spills), and stipulation C-1b 
and ROP’s C-Ic, d, and e, and 1-1 (by reducing impacts of off-road vehicles). Stipulation G-| and ROP E-7 may 
increase the probability that altered vegetation would eventually be returned to a natural, or at least more 
productive, state. These stipulations would be effective in reducing impacts to vegetation. 


d. Conclusion--First Sale 


Impacts to vegetation from activities other than oil exploration and development under Alternative B would 
involve either disturbance or destruction, and would involve a small fraction of the Planning Area. The impacts of 
oil exploration and development would be the same types as for Alternative A, but would cover fewer acres 
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because of the reduced level of activity by the oil/gas industry. Exploration activities would include: vegetation 
disturbance on 22,500 to 366,000 acres per year from seismic surveys: construction of ice roads on < 420 acres 
per year and ice pads on < 170 acres: and permanent, minor vegetation destruction, and alieration from the 
construction of exploration well collars. Development would involve destruction of vegetation on < 50 acres and 
the alteration in plant species composition of < 1.915 acres, for a total of effects over < 2.565 acres. Since these 
impacts from development would affect < 0.03 percent of the total acres in the Planning Area. they would not be 
likely to adversely affect any plant species or communities. However, if a development were placed over a 
population of rare plant species, the effects on that particular taxon could be severe. Oil spills would affect < 4.3 
acres of vegetation within the Planning Area. 


e. Multiple Sales 


It is assumed that additional lease sales under Alternative B would result in additional exploration activities and 
another 0 to 10 fields being developed. The annual level of seismic operations is assumed to stay the same as for 
the first lease, and it is expected that recovery from at least 90 percent of the impacts from the earliest surveys 
would be complete before additional seismic operations would commence as a result of multiple sales. The total 
number of exploratory wells is assumed to increase to 15 to 36 from the 5 to 12 for a single sale, and delineation 
wells to 6 to 36 from 2 to 18, for a total for of 21 to 72 exploration and delineation wells drilied from ice pads. 
Vegetation destruction from well cellars would increase to 0.008 to 0.026 acres, and vegetation death around ice 
pad perimeters would increase to 0.2 to 0.7 acres. Tundra would recover from the latter in | to a few years. Since 
the number of exploratory and delineation wells is assumed to be greater after the second and subsequent sales 
than after the first sale, it may follow that the area affected per year by ice roads and pads would increase 
proportionally to < 1,940 acres. 


With the assumption of another 0 to 10 oil/gas fields developed, the total vegetation that might be destroyed by 
burial under gravel fill would double to < 800 acres. The area of vegetation around gravel pads that would 
undergo change from dust or moisture regime impacts would double to < 1,600 acres. The impacts of developing 
material sites would increase correspondingly with the number of oil/gas fields. This would mean the destruction 
of vegetation on a total of < 280 acres and effects of moisture regime changes on a total of < 40 acres. If 
additional pump stations would be needed, the area of vegetation affected would increase accordingly. The 
VSM-supported pipeline miles within the Planning Area would more than triple under multiple sales, from 70 to 
240 mi, and pipelines outside the Planning Area are projected to increase from 135 mi for a single sale to 245 mi 
with multiple sales. Buried gas trunk lines would increase from 0 to 100 mi within the Planning Area and from 
170 to 270 mi outside of the Planning Area. The resulting total, both within and outside of the Planning Area for 
all sales under Alternative B would be 1,780 acres of vegetation destruction/alteration by off-road vehicle or ice 
road use during winter construction, and 720 acres by trenched gas transport lines. The incidence of oil spills also 
would double, raising the total acres affected to < 8.6. The probability of a blowout would remain low. 


f. Conclusion--Multiple Sales 


The impacts of oil exploration under Alternative B would include about double the vegetation disturbance from 
seismic work as under a single-sale scenario for Alternative B, and about one third less than Alternative A. The 
extended period of time over which multiple sales activity would occur, coupled with the recovery time for 
disturbed areas, would result in a small increase in the amount of disturbance that would be evident at any one 
time between the first sale and subsequent sales. Exploration activities also would result in < 0.03 acres of 
permanent vegetation destruction around well cellars and alteration, per year. of < 1.940 acres around and under 
ice pads and roads. Development activities from all lease sales under Alternative B would cause the destruction of 
vegetation on < 1,260 acres inside and outside the Planning Area and the alteration in plant species composition 
of < 4,050 acres, for a total of effects on < 5,310 acres. These levels are roughly twice those of a single sale under 
Alternative B and roughly 85 percent of the levels of multiple sales under Alternative A. The portion of this area 
within the Planning Area (3,920 ac) represents about 0.04 percent of the total landcover present. This level of 
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impact would not be likely to adversely affect any plant species or communities. However. if a development were 
placed over a population of rare plant species, the effects on that particular taxon could be severe. Oil spills would 
affect < 8.6 acres of vegetation within the Planning Area, twice the area affected under Alternative B. single sale. 
and 86 percent of the area affected under Alternative A multiple sales. 


8. Fish Resources 


a. Freshwater and Anadromous/Amphidromous Fish 


(1) Effects of Non-Oil and Gas Activities 


Actions and impacts associated with Alternative B that could cause disturbance to fish are similar to those 
described under the No Action Alternative. Measurable effects on arctic fish populations in the Planning Area 
over the life of this IAP/EIS are not expected. 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbances 


1) Exploration 


Under this alternative, it is assumed that two 2-D or 3-D seismic operations would occur each year in the Planning 
Area. While Alternative B is likely to involve more seismic surveys than the No Action Alternative, and thereby 
would increase the probability of seismic activity occurring above overwintering habitat, such events are likely to 
be infrequent. As a result, seismic surveys associated with Alternative B are expected to have the same overall 
effect on fish as discussed for the No Action Alternative (i.e., no measurable effect on arctic fish populations). 
While Alternative B is likely to involve more fuel spills than the No Action Alternative, the amount of fuel 
entering fish habitat is not expected to significantly increase since spills are anticipated to be small (< 5 gallons) 
and are likely to occur on developed pads. Hence, fuel spills associated with Alternative B are expected to have 
the same overall effect on fish populations as discussed for the No Action Alternative (i.e.. no measurable effect 
on arctic fish populations). 


Construction-related activities that may affect arctic fish include water withdrawal related to the construction of 
drill pads, roads, and airstrips, and discharges related to exploratory drilling. 


Under Alternative B, it is anticipated that 5 to 12 exploration wells and 2 to 18 delineation wells would be drilled 
in the Planning Area as a result of the first lease sale, for a total of 7 to 30 wells on ice pads. Assuming that the 
average ice pad is 500 ft by 500 ft (5.7 acres), water needs would equate to approximately 2 million gallons for 
each drill pad, for a total of 14 to 60 million gallons of water. Each mile of ice road requires up to 1.5 million 
gallons of water to construct. It is assumed that 0 to 2 ice roads, 25 to 50 mi long, would be built each season for a 
maximum annual water need of 150 million gallons. Water needed for three drilling rigs, associated camps and 
airstrips, and maintenance of roads, pads, and airstrips would add approximately another 85 million gallons to the 
annual water use budget. Total annual maximum water need is estimated at 295 million gallons, 30 percent less 
than the 424 million gallons required by Alternative A. Assuming that a typical large tundra lake (1 mi long and 
>4 ft deep) has approximately 20 to 40 million gallons available for pumping (USDOI, BLM 1998). the decreased 
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water need would equate to about 4 fewer lakes being pumped for Alternative B than for Alternative A. 


Assuming water needs are reduced from Alternative A to Alternative B, potential impacts to fish in relation to 
water withdrawal in rivers and lakes is slightly reduced. Water pumping could still adversely affect arctic fish, 
depending on the location of the withdrawal and the quantity of freshwater withdrawn. Withdrawals from rivers 
are of greater concern than lakes because of the smaller habitable space in overwintering pools. The reader is 
referred to the discussion of water withdrawal in the Fish section of Alternative A for further details on impacts 
(Sec. 1V.C.8.a). 


Assuming that the Authorized Officer follows the common practices when approving water withdrawals, lake 
water withdrawal associated with Alternative B might be expected to kill a small number of individual fish, but 
would not be expected to have a measurable effect on arctic fish populations in the Planning Area. Exploratory 
drilling on lakebeds and streams could also impact fish under Alternative B. Impacts are the same as described in 
Alternative A. 


2) Development 


Activities related to development that could impact fish include excavation of material sites, const-action of 
pipelines, pads, roads, airstrips, and causeways, and water withdrawals. 


Material sites (for gravel extraction) needed for construction of roads, pads, pipelines, and airstrips have not been 
identified in the Northwest NPR-A Planning Area. One likely source would be river drainages. Other possibilities 
include importing gravel from borrow sites east of the Colville River, extracting gravel from existing sites, 
processing bedrock, and using ice or composite pads. In Alternative B, it is assumed that 4 oil and gas fields 
would be developed rather than the 5 fields projected under Alternative A. Each field would be expected to have a 
footprint of about 100 acres, requiring one million square yards of gravel. Total gravel needs for four fields would 
equal four million square yards. This represents a 20 percent decrease in gravel needed for pads from Alternative 
A. Using composite (blended mixtures of sand/sil/foam) could potentially reduce gravel needs by 33 to 50 
percent. Decisions regarding future gravel use and location of pits would be made on a case-by-case basis. 


Direct and indirect impacts to fish from gravel extraction are similar to Alternative A, though fewer in-river sits 
should reduce overall impacts to fish. As was the case in Alternative A, beneficial aspects of gravel extraction are 
available in the form of deep pits that can be used by fish as overwintering habitat. Based on the documented 
successful use of reclaimed gravel pits by fish, future mitigation of gravel pits should incorporate prescriptions 
that create fish habitat when feasible. 


Impacts from sedimentation and altered flow patterns related to construction of drill pads, roads, and airstrips 
should be the same under Alternative B as Alternative A. Impacts from erosion should be short term and proper 
placement of these structures, in combination with adequate and properly sited drainage systems, should lead to 
minimal fish loss. Impacts of water withdrawal needed during development are similar to those discussed in the 
exploration portion of this analysis and remain the same as described in Alternative A. 


Up to 205 mi of pipeline in and east of the Planning Area to the Kuparuk oil field (Table [V-29) could be 
constructed during production activities under the first sale in Alternative B. Compare this to 230 mi of pipeline 
constructed in Alternative A. Impacts are expected to be similar to Alternative A with no measurable effect on 
arctic fish populations in the Planning Area. Peak gas production is slightly reduced (by 18 Bcf/yr) from 
Alternative A to B (Table [V-05). The construction of overland gas pipelines through waters supporting fish is 
likely to displace small numbers of fish short distances. However, those affected would soon reoccupy that habitat 
upon completion of the activities and would be otherwise unaffected. For these reasons, natural gas exploration 
and development is not likely to have a measurable effect on fish populations. 
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(b) Effects of Spills 


The individual effects of oi! on fish for Alternative B are the same as discussed for Alternative A. The oil-spill 
assessment estimates that the amouni of crude oil spilled during the first sale from a small spill would be up to 
336 bbl for Alternative B versus 393 bbi for Alternative A (Table IV-20). Large spill volumes are identical for 
both Alternatives (500 or 900 bbl) (Table [V-19). The volume of refined oil spills estimated in Alternative B is 
194 bbl versus 226 bbl estimated in Alternative A (Table IV-20). The reduction in the two types of spills is not 
expected to alter the overall effect of oil spills on arctic fish. Hence. oil spills associated with Alternative B are 
expected to have the same overall effect on arctic fish as discussed for Alternative A (specifically. no measurable 
effects on arctic fish populations in the Planning Area over the production life of the field). The effects of a 
natural gas blowout or seawater pipeline spill on arctic fish populations would be expected to be similar to those 
described under Alternative A (specifically. no measurable effects on arctic fish populations in the Planning Area 
over the production life of the field). 


(3) Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-1. A-2. and A-3, and ROP’s A-6, A-7, and A-8 would provide increased protection to fish and fish 
habitat during fuel use. handling. and storage. ROP E-4 and ROP E-8 would be beneficial to fish habitat and to 
fish. Stipulation B-1 would provide protection against water withdrawals from rivers and certain lakes. ROP C-1 
would protect rivers and lakes from additional freezedown. Stipulation D-1 would reduce impacts during oil and 
gas exploratory drilling. ROP E-3 would reduce potential for disruption of fish passage. 


(4) Conctusion--First Sale 


Construction of pads, roads, airstrips, and fuel spills associated with Alternative B activities might be expected to 
kill a small number of individual fish but is expected to have no measurable effect on arctic fish populations. 
Increased mortality would be anticipated if water withdrawals from river pools were to occur. Potential mortality 
from water withdrawals in lakes is also possible, although limits on withdrawal and monitoring of water quality 
should minimize concerns. The lesser extent of exploration activity under Alternative B (as compared to 
Alternative A) represents a corresponding 30 percent lower water budget. This would also lessen the potential for 
fish kill in lakes. Gravel requirements for oil and gas field pads under Alternative B are 20 percent less than under 
Alternative A. Gravel extractions can lead to habitat enhancement under certain situations. Seismic surveys. 
non-oil and gas activity, causeways, and seawater spills associated with Alternative B are not expected to have a 
measurable effect on arctic fish populations in the Planning Area over the production life of the field. These last 
conclusions mirror those from Alternative A. 


(5) Multiple Sales 


It is assumed that additional lease sales under Alternative B would result in an additional 0 to 10 oil/gas fields 
being developed. exploratory well numbers would increase from 5 to 12 under the single-sale scenario to 15 to 36 
for multiple sales, and that delineation wells would increase from 2 to 18 for the first sale to 6 to 36 for multiple 
sales (Table 1V-0S and Table 1V-07). An additional 270 mi of pipeline within the Planning Area would be 
projected (Table 1V-29). Seismic activity would remain the same. 
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Water withdrawals would increase in proportion to the increase in activity level. Given the large quantity of lakes 
in the area likely to be developed. increased water use would not be expected to impact fish more severely than 
under a single sale. Gravel pads and roads for multiple sales would be likely to have about twice the effect on 
arctic fish as the first sale. It is estimated that the amount of crude oil spilled (small spills) would double. Spill 
impacts would also double. though they would still be minor. However. if there were not enough time between 
activities to allow for full recovery. or if the level of activity were significantly greater than that of the first sale. 
the effect of each additional sale on arctic fish populations would be likely to be greater than estimated herein for 
multiple sales. 


(6) Conclusion—Multiple Sales 


Seismic surveys and pipelines associated with multiple sales would be expected to have the same overall effect on 
arctic fish populations as the first sale. Gravel pads and roads would be expected to have about twice the effect as 
Ahe first sale. Fuel and oil spills would be likely to have a greater (though still minor) effect on arctic fish 
populations than the first sale. Insufficient recovery time between sales (and/or greater levels of activity) would 
be likely to result in greater effects than estimated herein for multiple sales. The impacts under multiple sales are 
the same for Alternatives A and B. 


b. Marine Fish 


Under Alternative B. lagoons and estuaries along the western coast of the Planning Area. including proposed 
Kasegaluk Lagoon Special Area, Peard Bay, and the Kuk River system (Wainwright Inlet) would not be open to 
oil and gas leasing. No permanent oil and gas structure would be allowed either in the Dease Inlet/Admiralty Bay 
area or in Elson Lagoon. Oil and gas exploration and development activities in the northern portion of the 
Planning Area adjacent to Dease Inle/Admiralty Bay area and Elson Lagoon would be subject to issue/area-based 
stipulations. Exclusion of marine construction from these coastal areas would reduce the probability that oil- and 
gas-related activities associated with Alternative B would have a measurable effect on marine fish populations. 
The activities and events most likely to have some effect on marine fishes in Alternative B would be seismic 
surveys, and oil or diesel fuel spills. 


(1) Effects of Non-Oil and Gas Activities 


Activities not related to oil and gas exploration and development are not likely to have a measurable effeci on 
marine fishes. 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbances 


While there is some difference between Alternatives A and B. these differences would not result in a measurable 
change in their effect on marine fish populations. The effect from seismic surveys. for instance. would likely be 
similar to that of Alternative A (specifically. no measurable effect). 
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(b) Effects of Spills 


The exclusion of permanent facilities from coastal waters in the NPR-A would reduce the probability that an oil 
or diesel spill associated with Alternative B would adversely affect marine fi=5. Spilled hydrocarbons could reach 
nearshore marine waters if an onshore oil or diesel spill were to enter from a river. Depending on the amount of 
oil reaching nearshore waters during summer, the estimated 500- or 900-bbi oil spill under Alternative B is 
projected to adversely affect a small percentage of the marine fish population in the Planning Area. For a 
discussion of how spilled oil affects marine fish, see Section IV.C.8.b.2.b. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


Waste prevention, handling. and disposal and spills stipulations (A-1 through A-3) and ROP’s (A-3 through A-8} 
reduce the potential for introducing fuel and oil spills into environments inhabited by marine fishes. Because 
accidental spills occur, the preparation for, and response thereof, has the potential to greatly mitigate the 
magnitude of potentially adverse effects of petrochemical spills on marine fishes. Hence. the stipulations and 
ROP’s may reduce the number of individual fishes impacted by a spill and the degree of lethal and sublethal 
effects upon them. 


(4) Conclusion-—First Sale 


Based on the assumptions discussed in the text, seismic surveys. and oil or diesel fuel spilis associated with 
Alternative B are not expected to have a measurable effect on marine fish populations. Depending on the amount 
of oil reaching nearshore waters during summer, the estimated 500- or 900-bbI oil spill under Alternative B is 


projected to adversely affect a small percentage of the marine fish population in the Planning Area. 


(5) Multiple Sales 


The most likely activities or events to affect marine fish as a result of multiple oil and gas lease sales include 
seismic surveys, fuel spills, and oil spills. Additional NPR-A lease sales would add to the seismic surveys from 
the first sale, and thereby would increase the probability of seismic activity occurring above overwintering 
habitat. However, such events would likely be infrequent. Seismic surveys associated with multiple sales in 
Alternative B are expected to have the same overall effect on marine fish as discussed for the first sale. If several 
lease sales were to occur under Alternative B, considerably more exploration activity would be expected to occur 
in the Planning Area. The same number and volume of spills are estimated under Alternative B as for Alternative 
A. 


(6) Conclusion—Multiple Sales 


Seismic surveys in the multiple sales case would be likely to have a slightly greater overall effect on marine fish 
than the first sale under Alternative B. The effects from estimated oi! or diesel fuel spills is the same under 
Alternative B as for under Alternative A. Insufficient recovery time between sales and/or greater levels of 
activity would be likely to result in greater effects than for a single sale. 
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c. Essential Fish Habitat 


Essential Fish Habitat (EFH) is unlikely to be affected by activities under Alternative B (see discussion in the No 
Action Alternative Sec.IV.B.8.c). The potential impacts to the few salmon that are present in the Northwest 
NPR-A Planning Area would be much the same as those for all other fish species. Consequently. impacts on 
salmon, as part of EFH, are evaluated in the general fisheries analysis for this alternative. 


This section discusses potentially adverse effects of management actions on nonendangered birds within the 
Northwest NPR-A Planning Area under Alternative B. Such actions, including oil and gas exploration. potentially 
may result in: |) altered distribution, abundance and/or behavior resulting from disturbance during the breeding. 
molting, or migration periods: 2) alteration of habitats; and 3) effects resulting from pollution of the environment 
by refined products, wastewater, and solid/liquid wastes of various toxicity. This analysis assumes stipulations in 
Table 11-02 are in place: also, it assumes that stipulations allowing discretion in the level of protection are applied 
in their most restrictive interpretation. Nearly all of the approximately 70 species of regularly occurring birds are 
migrants, seasonally occupying a variety of wetland, tundra. riverine, and marine habitats in or adjacent to the 
Northwest NPR-A portion of the Arctic Coastal Plain (ACP). Principal bird groups considered here include loons 
and waterfowl, shorebirds, raptors, passerines. and seabirds. 


a. Effects of Non-Oil and Gas Activities 


Effects from management actions other than oil and gas exploration under Alternative B are likely to be about the 
same as those discussed under Alternative A (Section IV.C.9). This is because the projected level of activity 
(except number of acres disturbed by excavation and collection) is the same (Table ['V-28). 


b. Effects of Oil and Gas Activities 


The Planning area would not be open to oil and gas leasing and exploration in the Kasegaluk Lagoon proposed 
Special Area under Alternative B (Map 16). In addition, stipulations prohibiting permanent oil and gas facilities 
would be applied to all marine coastal areas. the northeastern portion of the Planning Area surrounding Dease 
Inlet to south of Smith Bay, major river corridors, and numerous small tracts incorporating large lakes and other 
aquatic and terrestrial habitats. These restrictions represent substantial environmental protection. Exploration 
activity for the first sale could vary considerably depending on the price per barre! of oi! (Table I'V-05). Thus, the 
number of exploration/delineation wells could vary from 5/2 at a low price to 12/18 at a high price. 
exploration/delineation rigs from | to 3; | to 2 staging bases and 0 to 6 production pads are projected. The 
number of pipeline miles projected is 0 because it is doubtful commercial development would occur without there 
being exceptions to many of the stipulations. If only exploration were to occur, it probably would take place over 
a period of 7 years. 


(1) Effects of Disturbance 


(a) Seismic Exploration 
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Two seismic operations are expected to occur cach winter under Alternative B. compared to three under 
Alternative A. It is not likely that this Gecreased frequency would result in effects substantially different from 
the negligible effects indicated under Alternative A. This is because camps and survey areas are occupied for 
brief peniods. and wintering bird species are present in low densities, thus disturbance incidents are likely to be 
few and of shorn duration. 


(b) Oil and Gas Development 


All routine oil and gas exploration. development, and production activities under this alternative are somewhat 
less than under Alternative A. thus it ts likely that local disturbance effects would be somewhat less, unless most 
or all developments were to occur in a limited portion of the Planning Area (e.g.. the Dease Inlet area). Making 
the Kasegaluk Lagoon Special Area unavailable for exploration and development removes a small proportion of 
the higher density areas for Pacific loon. white-fronted goose. and long-tailed duck. Because most potential 
effects would already be quite low, this would not be likely to result in significant reduction of effects. Overall 
effect of routine oil and gas activities at the regional population level would be likely to be negligible for most 
activities and species, but could be elevated to minor for species that are uncommon, decreasing, or recently 
declined. Effects of air traffic and gravel mining are likely to remain at the minor level. 


(2) Effects of Spilis 


One large spill is assumed for Alternative B (Table IV-19). Because areas of higher probable oil and gas 
resources and development in the northern portion of the Planning Area would be available for leasing under this 
alternative. an oil spill would be likely to contact approximately the same areas as under alternative A, and thus 
produce about the same adverse effects. There would be a reduction in probability of offshore spill occurrence 
because permanent facilities would not be allowed in these waters. thus these areas would be accessed from 
onshore facilities. Stipulations applied to all marine areas. the northeastern portion of the Planning Area 

Dease Inlet to south of Smith Bay. major river corridors, and other areas, could reduce somewhat the 
chance of spilled oil entering aquatic habitats. and thus the chance of contacting loons, waterfowl. and shorebirds. 
These additional protective measures of Alternative B are not likely to reduce most effects of an oil spill below 
the minor level (as determined for Alternative A), but could reduce spill effects in marine waters or river delta 
areas where concentrations of waterfowl or other species occur to below the moderate level. Small crude/refined 
oil spills are reduced somewhat from the | 30 crude/323 refined oil spills projected for Alternative A to 112 
crude/277 refined--not likely to reduce the already small effect (negligible) anticipated from small spills. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s could mitigate effects on birds of four types of problems that may result from oil and 
gas development activities: disturbance from noise or activity, adverse alteration of habitats, contamination of 
waterbodies occupied by birds. and mortality of fish that are prey for fish-eating birds. 


ROP C-1 would mitigate disturbance of nesting raptors and other birds occupying surrounding areas by requiring 
that motorized ground-vehicle use be minimized within | mi of any raptor nest during the nesting season--15 
April through 15 August (gyrfalcon nest beginning 15 March)--and possibly prohibiting such use within “2 mi of 
active raptor nests. 


Stipulation E-1 could minimize disturbance of resources of significant concern such as raptors and other birds 
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occupying surrounding areas (as determined through site-specific investigations) which may require additional 
design features or mitigation (including up to |-mi setbacks for projects)! 


ROP E-6 could mitigate disturbance of breeding waterfow!--and shorebirds in particular--by restncting approval 
of permanent oil and gas facilities (which could include vehicle and aircraft notse and activity on roads and 
airstrips) to those that are likely to cause minimal effects within 500 ft of vanous waterbodies and their 


ROP F-1 could mitigate aircraft disturbance of birds by requiring aircraft use to be conducted so as to minimize 
impacts to birds. 


Stipulation J-1 could mitigate disturbance of raptors and other birds occupying surrounding areas in the Colville 
River Special Area by requiring that all reasonable efforts be made to locate permanent oil and gas facilities 
(which could include vehicle and aircraft noise and activity on roads and airstrips) as far from raptor nests as 
feasible. 


ROP E-6 could reduce the loss (burial) of wetland habitats--important for breeding waterfow!| (shorebirds in 
particular)--by restricting approval for location of permanent oil and gas facilities within S00 fi of the floodplains 
of various wetlands to those projects that are likely to cause minimal impacts. 


Stipulation E-1, to minimize loss of habitats occupied by breeding and post-breeding birds and foraging raptors-- 
and any effect this might have on their breeding success--may establish setbacks of up to | mi in and adjacent to 


the active floodplain of selected waterbodies. Additional design features and mitigation (developed through 
site-specific analysis) would be required if resources of significant concern were to be found. 


Stipulation J-1 could reduce impacts on important habitats of raptors and other birds occupying surrounding areas 
in the Colville River Special Area by requiring permittees to minimize alteration of high-quality raptor-foraging 
habitat. particularly in wetland and mpanan habitats. 


Stipulation A-2 could prevent spilled fuel, other petroleum products, and other liquid chemicals from entering 
waterbodies where waterbirds--and nesting or brood-rearing birds occupying adjacent habitats--could become 
contaminated and die, by requiring storage and fueling to take place in diked and impermeably lined areas at least 
100 ft from the active floodplain of non-fish-bearing and 500 ft from the active floodplain of fish-bearing 
waterbodies. 


Stipulation A-3 may prevent spilled fuel from entering waterbodies where waterbirds--and nesting or 
brood-rearing birds occupying adjacent habitats--could become contaminated and die. by prohibiting the refueling 
of most equipment within S00 ft of the active floodplain of fish-bearing and 100 ft of the active floodplain of 
non-fish-bearing “aterbodies. 


ROP C-1 may prevent spilled fuel from entering waterbodies where waterbirds--and nesting or brood-rearing 
birds occupying adjacent habitats--could become contaminated and dic, by recommending that refueling of most 
equipment take place at least 500 fi from the active floodplain of fish-bearing and 100 fi from the active 
floodplain of non-fish-bearing waterbodies. 


ROP E-6 may prevent spilled fuel or leaking pipeline oil from entering waterbodies where waterbirds--and 
nesting or brood-rearing birds occupying adjacent habitats--could become contaminated and dic. by restricting 
approval of permanent oi! and gas facilities within S00 fi of the active floodplain of waterbodies to those projects 
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that are likely to cause minimal mmpacts to wildlife. 


Supulation A-2 could prevent spilled fuel. other petroleum products. and other quid chemicals from entering 
waterbodies where fish prey of fish-cating birds (e.g. looms. mergansers. terns) could become contaminated and 
die (adversely affecting the breeding success of these waterturd species). by requiring storage and fucling to take 
place in diked and impermeably lined areas at beast 100 fi from the active floodplain of non-fish-bearing and SOO 
ft from the active floodplain of fish-beaning waterbodies. 


Supulation A-3 may prevent spilled fuel from entering waterbodies where fish prey of fish-cating birds (eg . 
loons, mergansers. terns) could become contaminated and die (adversely affecting the breeding success of these 
waterbird species). by prohibiting the refueling of most equipment within S00 fit of the active floodplain of 
fish-bearing and 100 fi of the active floodplain of non-fish-bearing waterbodies. 


Supulation B-| could prevent winter die-off of fish prey of fish-cating birds (e.g . loons. mergansers. terns) 
(which could adversely affect the breeding success of these waterbird species). by prohibiting water withdrawal 
from shallow. fish-bearing lakes ta winter. 


ROP C-1 may prevent spilled fuel from entering waterbodies where fish prey of fish-cating birds (e.g. loons, 
mergansers, terns) could become contaminated and die (adversely affecting the breeding success of these 
waterbird species). by recommending that refueling of equipment take place at least S00 ft from fish-bearing and 
100 ft from other waterbodies. 


ROP E-6 may prevent spilled fuel or leaking pipeline oi! from entering waterbodies where fish prey of fish-eating 
waterbirds could become contaminated and die (which could adversely affect the breeding success of these 
waterbird species). by restncting approval of permanent oil and gas facilities within S00 fi of the active floodplain 
of waterbodies to those projects that are likely to cause minimal impacts to wildlife. 


factors, minimize adverse alteration of habitats, and could help prevent spilled fuel or other toxsc matenals from 
reaching waterbodies where waterbirds or fish prey of fish-eating birds could become contaminated, and prevent 
contamination of surrounding nesting and brood-rearing habitats. The measures do not specifically establish 
minimum aircraft altitudes for routine flights over areas of high bird density. Also, the lack of a specific 
stipulation for summer use of ground vehicles in high-bird-density areas (except in the vicinity of raptor nest 
sites) could result in lowered nest success in local areas. In most cases, the stipulations and ROP’s are likely to 
affect a relatively small proportion of available habitat of the type indicated, and/or a relatively small proportion 
of a given species’ regional population. 


d. Conclusion--First Sale 


Under Alternative B. disturbance effects from non-oil and gas activities, winter seismic surveys, and routine ot! 

and gas activities for most species are likely to be negligible or minor for uncommon/decreasing species, as under 
Alternative A. Effects of air traffic and gravel mining are likely to remain at the minor level under Alternative B. 
Effects of a large spill for most species are likely to remain at the minor level; moderate effects where waterfow! 
or other birds concentrate may be reduced by stipulations covering marine waters and major rivers that drain into 


e. Multiple Sales 
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If mubuple sales occur under Alternative B. ts likely that drturhance from development activity and amy onl spull 
effects would be concentrated m the northern portion of the Planneng Arca. as under Alternative A. where 
supulatons govermng vanouws activines apply Disturbance associated with muluple sales 1s bekely to result om a 
substantial encrease of effects bacally--and potentially at a regronal level for species thal are uncomvumon and/or 
decreasing mm sumbers--over that expected from the first sale. especially if sales are concentrated mm the northern 
Planning Arca However. the overall effect of routene on] and gas activities at the regional population level 1 
likely to be neghgible for most activities and species because there still 1s a relatively low level of actrvaty 
projected, and most species populations are scattered over a large area. Effects cowld be elevated to the minor 
level for species that are uncommon. decreasing. or recently decluned. Effects of gravel miming are likely to 
remaim at the minor level because some sites probably would be used for several proyects. The effects of am traffic 
under multyple sales--particularly if developments are concentrated m a limited portion of the Planning 
Area--could mcrease to a moderate level. especially for species with lumuted habstat preferences. small and/or 
declining populations (¢ g . red-throated loon, yellow -tilled loon. kang exder. common esder. Sabine's gull. 
gytfalcon, peregrine falcon. snowy owl). Effects mm this case could extend to regional populations and involve 
long-term changes on distribution. 


The stipulations apphed to manne areas and nvers also could reduce the probabiltty that an o#l spill would reach 
areas where birds concentrate (¢ g.. waterfow! m marine waters or rivers) by providing setbacks from aquatic 
habitats and by prohibiting permanent facilites im manne waters. Even though limited somewhat in extent when 
compared with Alternative A. the multple sales scenano for Alternative B could elevate the overall probability of 
spill occurrence in, for example. the northern part of the Planning Area. This would increase the potential for onl 
to reach waterfow! concentration areas well above that for the first sale. causing substantial mortality Effects 
from prpelines required to transport oil to existing eastern pipelines would be likely to be comsderably less than 
for the first sale because only shorer accessory lines would be constructed to individual successive projects. 


f. Conciusion-—Multiple Sales 


Although the projected level of activity 1s somewhat less under Alternative B than under Alternative A. and 
despite additional protective stipulations apphed to manne and nvermne areas (and elsewhere in the Planning 
Area), and even with no leasing allowed im the extreme western portion. the probable concentration of 
development in the northern portion would be likely to result in negligrble to minor levels of disturbance and 
munor to moderate levels of oil spill mortality among the affected species of varying sensitivity and vulnerabulity. 
In other words, even though Alternative B 1s more limited than Alternative A. no significant reduction im overall 
effects on birds would be expected. 


Effects of multiple sales over a longer period in the northern Planning Area (or other parts of #) could elev we the 
overall probability of disturbance and spill occurrence im that area The increased potential for disturtung breeding 
birds, and for spilled oi! to reach waterfow! or other water bird concentration areas could cause mortality well 
above that of the first sale. 


10. Mammals 


a. Terrestrial Mammals 


(1) Effects of Non-Oil and Gas Activities 
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Under Alternative B. Kasegaluh Lagoon would be proposed for dewwgnation as a Special Area Over the long 
term. thes would result mm protecvon of some terrestnal mammal habstat from development. Kasegaluk Lagoon 
would be closed to recreational OHV use. In the remainder of the Planning Arca. recreational OHV use in the 
summer would be limited to dewgnated trails. Over the short term. these deugnatioms would have no practical 
effect on terrestrial mammals as virtually no recreational OHV use currently occurs. Over the long term. if 
recreational OHV use were to increase substantially. having designations in place could reduce conflicts between 
» idlsfe and OHV use. 


Aw traffic. excavation, and the presence of resource inventory survey camps would all be expected to increase 
somewhat under Alternative B as compared to the No Action Alternative. but would be slightly less mm extent than 
under Alternative A. Impacts would be semular to those under the No Action Alternative, but could be more 
frequemt. greater m extent. or longer m duration. A greater number of individual animals would likely be exposed 
to human activities. Aucraft traffic would more often pass overhead of caribou and other terrestrial mammals 
during flights to or from the camps and along acral survey routes. The disturbance reactions of caribou and other 
terrestrial mammals would be expected to be bref. lasting for a few minutes to less than | hour. Some terrestrial 
mammals might avoid inventory survey and recreation camps during the 6 to |2 weeks of activities, while bears 
and foxes could be attracted to the camps by food odors. Impacts from recreation and overland moves would be 
the same as the No Action Alternative. Current management practices and stipulations attached to land use 


(2) Effects of Oil and Gas Activities 


Under Alternative B. oi! and gas leasing and exploration would be allowed im the Planning Area. with the 
exception of the Kasegaluk Lagoon Proposed Special Area (Map 16). In addition. stipulations prohibiting 
permanent on! and gas facilities would be applied to all marine coastal areas. the northeastern portion of the 
Planning Area surrounding Dease Inlet to south of Smith Bay. major nver corndors. and numerous small tracts 


(a) Effects of Disturbances 


1) Seismic 


Two sersmic operations would accur i the Planning Area each winter. Impacts to terrestnal mammals would be 
similar to those discussed under the sersmic option of the No Action Alternative but would be greater im 
frequency and extent. A greater number of individual animals would likely be exposed to human activities. 
Awcraft traffic would more often pass overhead of caribou and other terrestnal mammals during flights to or from 
sersmuc camps. The disturbance reactions of caribou and other terrestrial mammals would be expected to be bref. 
Some terrestnal mammals might avoid seismic Camps. while bears and foxes could be attracted to the camps by 
food odors. The potential for disturbance of hibernating bears would be greater because of the increased level of 
sersrmc activity Gocurring im the Planning Area A greater number of lemmings and voles could be killed or 
disturbed by surface vehicles. These impacts would not be expected wo be significant on a population level. 


2) Exploratory drilling 


Under Alternative B, 2 to 24 exploration wells and 6 to 16 delineation wells are projected to be drilled. Impacts to 
terrestrial mammals would be the same as those discussed under Alternative A. but somewhat less in extent and 
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frequency as less exploration would occur. 
3) Oil and Gas Development 


Under this alternative, four oil fields are projected to be discovered and developed. Primary effects on terrestrial 
mammals would come from construction of facilities and related activities such as: roads and pipelines; 
motor-vehicle traffic; foot traffic near facilities and camps: aircraft traffic: small, chronic crude-oil and fuei spills 
contaminating tundra, stream, and coastal habitats: and from habitat alteration associated with gravel mining and 
construction. The greatest potential for significant impacts to caribou is through disruption of the movement of 
mosquito-harassed TLH caribou between insect-relief habitat and foraging areas. 


a) Caribou 


Impacts to caribou would be the same as those discussed under Alternative A, but would be slightly less in extent 
as fewer fields would be developed. Infrastructure and activities in oil fields could still delay or deflect 
movements of TLH caribou between coastal insect-relief areas and foraging habitat farther inland. If an oil field 
or fields were developed near the coast, production pads, pipelines, within-field roads, and other facilities (e.g. 
housing, airfield, processing plant) could be located within important TLH insect-relief habitat (Map 50). 
Movements of the TLH caribou from coastal insect-relief areas to foraging areas farther inland during the 
mosquito season (late June to mid-July) would be adversely affected by pipelines and roads with vehicle traffic. 
There cou'd be increased energy costs to caribou. Extensive development in this area could result in the loss of 
some insect-relief habitat for TLH caribou. Impacts to the WAH and CAH would be the same those as discussed 
under Alternative A. 


b) Other Mammals 


Impacts on moose, muskoxen, grizzly bears, wolves, wolverines, foxes, and small mammals would be the same as 
those discussed under Alternative A, but could be less in extent as fewer fields would be developed. 


(b) Effects of Spills 


Under Alternative B, an estimated | 12 small crude-oil spills (averaging 3 bbl in size) and 277 small refined-oil 
spills (averaging 29 gal) are estimated to occur over the production life of the leases. A maximum of one large 
spill (S00 or 900 bbl) could occur. The extent of environmental impacts would depend upon the type and amount 
of materials spilled, the location of the spill, and effectiveness of the response. The general effects of spills on 
terrestrial mammals would be the same as those discussed under Alternative A, but somewhat less in frequency or 
extent, as fewer small spills would be anticipated. Impacts from large spills would be the same as under 
Alternative A. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


The stipulations for Alternative B are the same as those for Alternative A. They would therefore have the same 
level of effectiveness as that described under Alternative A. 


(4) Conclusion--First Sale 
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The effects of oil and gas activities on terrestrial mammals would be similar to but somewhat less than those 
projected under Alternative A. Habitat alteration would include the development of up to four oil fields and a 
northern pipeline to the TAPS. Some TLH caribou would be expected to be disturbed and their movements 
delayed along the pipeline during periods of air traffic and construction. Near oil fields, surface, air, and foot 
traffic would be expected to increase significantly and to displace some terrestrial mammals. If a field were to be 
developed in critical TLH insect-relief areas, movements of the TLH caribou from coastal insect-relief areas to 
foraging areas could be adversely affected by pipelines and road corndors. There could be increased energy costs 
to caribou. Extensive development in this area could result in the loss of some insect-relief habitat for TLH 
caribou. Spills would be expected to result in the loss of small numbers of terrestrial mammals, but impacts would 
not be significant on the population level. 


(5) Multiple Sales 


If several lease sales were to occur under Alternative B, considerably more exploration activity would be 
expected to occur in the habitat of the TLH and WAH caribou, with up to twice as many exploration wells being 
drilled. Up to 8 oil fields would be developed and the number of pipeline miles would be slightly less than 
Alternative A. A southern pipeline route to the TAPS Pump Station 2 could be constructed, resulting in some 
disruption of CAH caribou. An increase in the number of miles of roads and pipelines with development under 
multiple sales would be expected to further impede movements of TLH caribou to insect-relief areas along the 
coast. This effect would be expected to persist over the life of the oil fields and could reduce productivity of the 
TLH. The number of spills, small or large, is not expected to increase. However, the location of the spills could 
change. Spills in the multiple sales scenario would be expected to have about the same effect on terrestrial 
mammals and their habitats as under the first sale, but with a higher likelihood of impacts to CAH and WAH 


(6) Conclusion—Multiple Sales 


Multiple sales under Alternative B would be expected to cause disruption of TLH caribou movements to 
insect-relief areas along the coast and to also cause some disruption of CAH and WAH caribou. Impacts to 
grizzly bears, wolves, and wolverines would be higher than under the first sale as development would be located 
in higher density habitats for these species. When compared to Alternative A, fewer oil fields would be 
developed, but both the southern and northern pipelines would still be constructed. Impacts would be similar to 
those discussed under Alternative A, but somewhat less in extent as fewer fields would be developed. 


b. Marine Mammals 


Under Alternative B, the Kasegaluk Lagoon Special Area would not be made available for oil and gas leasing. No 
permanent oil and gas structure would be allowed in the lagoons and estuaries along the western coast of the 
Northwest NPR-A Planning Area, including the Dease Inlet/Admiralty Bay area or Elson Lagoon. Oil and gas 
exploration and development activities in the northern portion of the Planning Area adjacent to Dease 
Inlet/Admiralty Bay area and Elson Lagoon would be subject to issue/area-based stipulations. Seven species of 
nonendangered marine mammals--ringed. spotted, and bearded seals: walruses: polar bears. and beluga and gray 
whales- commonly occur year round or seasonally in coastal habitats adjacent to the Planning Area. Under 
Alternative B, some individual polar bears and maybe spotted seals could be exposed to effects from oil and gas 
exploration and development and from other activities. 
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(1) Effects of Non-Oil and Gas Activities 


Non-oil and gas activities that could affect marine mammals include aerial surveys (including surveys of 
wildlife), ground activities such as resource inventories, paleontological excavations, research and recreation 
camps; and overland moves. Effects under Alternative B would be similar to those for the No Action Alternative 
and Alternative A--local and short term, with no significant adverse effects to the marine mammal populations as 
a whole. 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbances 


Son £ potential noise and disturbance from aircraft traffic and seismic activities could occur along the coast, 
primarily in the Dease Inlet/Admiralty Bay area and these effects would be expected to be local and short term 
(generally <1 year). 


The primary source of noise and disturbance would come from air traffic along the coast of the Planning Area. 
specifically from helicopters associated with the projected oil exploration activities. Aircraft traffic (several 
helicopter round trips/day during exploration centered out of Deadhorse-Prudhoe Bay traveling to and from 
NPR-A exploration facilities) is assumed to be a potential source of disturbance to ringed or spotted seals hauled 
out on the ice or beaches, respectively, along the coast and to polar bears using coastal habitats. 


Although air-traffic disturbance would be very brief, the effect on individual seal pups could be severe. Aircraft 
disturbance of small groups of spotted and ringed seals hauled out along the coast would not be likely to result in 
the death or injury of any seals, although increases in physiological stress caused by the disturbance might reduce 
the longevity of some seals, if disturbances were frequent. 


Exploratory drilling would be assumed to occur during the winter (December to mid-April) over about nine years 
using | to 2 drill rigs (Table IV-05 ). If exploratory drilling activities were to occur near the coast, polar bears 
could be attracted to the oil field camps by food odors and curiosity. Some polar bears could be unavoidably 
killed to protect oil workers. Under the Marine Mammal Protection Act, the oil companies would be required to 
have a permit to take or harass polar bears. Consultation between the companies and the FWS on this matter is 
expected to result in the use of nonlethal means of protection in most cases. In any event, the number of bears lost 
as a result of such encounters would be expected to be very low. 


Although most of the exploration activities would be assumed to occur onshore all across the Planning Area under 
Alternative B, seals and polar bears could be affected by possible oil exploration offshore drilling from an ice 
island on the coast of the Dease Inlet/Admiralty Bay area (Map 51, Map 57, Map 58, and Map 59). 


(b) Effects of Spills 


1) Effects from a Possible Large Onshore Spill 


There is an estimated 0 to 33 percent chance of a 500- or 900-bbI pipeline spill occurring under Alternative B 
Table IV-19. If this spill were to occur near the Dease Inlet area, some of the oi! could reach the marine 
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environment. Some of the several hundred spotted seals that congregate in Dease Inlet/Admuiralty Bay near the 
mouths of streams flowing into the inlet could be exposed to the spill. Such an event could result in the 
contamination and possible loss of a small number of spotted seals (perhaps 10 to 30 seals) from a population of 
about a thousand animals. The population would likely replace this loss within one year. The 500- or 900-bb! 
pipeline spill would not be likely to affect many ringed seals, bearded seals, walruses, polar bears, beluga whales, 
or gray whales because these species tend to occur offshore of Dease Inle/ Admiralty Bay during the summer 
open-water season and the 500- or 900-bb! spill would be expected to disperse before reaching migration routes 
and offshore habitats where these species could be exposed to the oil. Few, if amy. ringed seals, bearded seals. 
walruses, polar bears, beluga whales, or gray whales would be likely to be exposed to such a spill and to suffer 
sublethal or lethal effects. These species’ populations would not be affected by this spill. 


Little or no significant contamination of benthic food organisms and boiwtom-feeding habitats of walruses, bearded 
seals, and gray whales would be expected from a pipeline spill because only a very small amount of o:] would be 
expected to reach feeding areas. A small fraction of the spill (1 to 5%) is expected to be widely dispersed in the 
water column and to be weathered and degraded by bacteria (USDOI, MMS, 1997:Sec. IV.A.3, Spilled Oil Fate 
and Behavior in Marine Waters). The amount of benthic prey killed or contaminated by the spill would likely be 
very small and would represent an insignificant proportion of the prey and benthic habitat available to walruses, 
bearded seals, and gray whales. Thus, the 500- or 900-bbI spill is not likely to have any food-chain effects on 
marine mammals. 


Polar bears would be most vulnerable to a spill if it were to reach the barrier islands from Elson Lagoon to Point 
Barrow (Map 51). However. the number of bears likely to be contaminated or to be indirectly affected by a local 
contamination of seals probably would be small. Even in a severe situation, in which a concentration of perhaps 
10 bears (such as at a whale-carcass site) were to be contaminated by a 500- or 900-bbI pipeline spill and all the 
bears died (a worst case), this one-time loss would not be expected to significantly affect the polar bear 
population of 2,272 to 2,500 bears (USDOI, FWS, 2002). 


2) Effects from Small Onshore Spills 


A range of 0 to 83 crude-oil spills of < | bbi and 0 to 28 crude-oil spills > | bbl and < 500 bbl (total volume of 0 
to 336 bbl), and 0 to 277 small fuel-oil spills with an average size of 29 gal (less than half a barrel) are estimated 
to occur onshore under Alternative B for the first sale Tables App 9-07 and App 9-09 small onshore spills are 
expected to have little effect on seals, walruses, and polar bears. However if some of these spills were to occur in 
or contaminate streams in the Dease Inlet area that drain into marine waters, small numbers of seals, polar bears. 
and other marine mammals could be exposed to contamination in nearshore habitats and could suffer lethal or 
subiethal effects. A small number of breeding ringed seals and their pups could be contaminated by any of the 
spills that were to reach the marine environment during early winter, resulting perhaps in the death of some pups 
(perhaps 10 to 30 animals, because of the small size of these spills and the sparse distribution of pupping lairs). If 
some of the spills were to reach the Dease Inlet area during the summer open-water season, some spotted seals 
that frequent the inlet could be exposed to the oil and could suffer sublethal and possibly lethal effects. Perhaps as 
many as a few hundred seals could be exposed to the contamination, with heavily oiled individuals suffering 
lethal effects (perhaps 10 to 30 animals). Smaller numbers of polar bears would be expected to be exposed to and 
affected by these small spills. The losses of small numbers of seals, and possibly a few polar bears, would not be 
expected to affect the seal and polar bear populations. These spills are not likely to affect walruses and beluga 
whales that occur offshore of Dease Inlet. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


The effectiveness of the stipulations and ROP’s under Alternative B is expected to be the same as for those under 
Alternative A 
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(4) Conclusion-—First Sale 


For Alternative B, the effects of activities other than oil and gas on marine mammals--particularly polar bears and 
spotted seals--along the coast of the Planning Area are expected to be local and to occur within about | mi of 
resource inventory survey activities, survey and recreational camps, and overland moves. The effects of oil and 
gas activities are expected to result in a small increase in potential noise and disturbance along the coast, 
primarily in the Dease Inlet-Elson Lagoon Area, and these effects are expected to be local and short term 
(generally <! year). Under Alternative B, seals and polar bears could be affected by possible oil exploration 
offshore of an ice island and subsequent oil development on the coast of the Northwest NPR-A (Map 51. Map 57, 
Map 58, and Map 59). Effects of these activities would be local and would not be likely to affect marine mammal 


populations 


A small number of spotted seals (perhaps 10 to 30 animals), and no more than a few polar bears, could be 
adversely affected or killed by a 500- or 900-bbI crude-oil spill occurring onshore if it were to contaminate Dease 
Inlet, though these losses would not be significant to marine mammal populations. The effects of Alternative B 
would be expected to be short term. with no significant adverse effects on marine mammal populations. 


(5) Multiple Sales 


If several lease sales were to occur under Alternative B, considerably more exploration activity would be 
expected to occur in the southern and central part of the Planning Area, with the number of exploration wells 
drilled increasing from 15 (oil at $18/bb1) to 36 (oil at $30/db1) for multiple sales from the projected 5 ($18/bbl) to 
12 ($30/bbI) wells for one sale. The amount of development also would be expected to increase. The number of 
production pads (12) would double from those for one sale, and pipeline miles would increase to 685 mi for 
multiple sales from the 205 mi for one sale (Table [V-29). The number of small crude-oil and refined-oil spills 
however, is estimated to be about the same as under Alternative B for the first sale (Table [V-20). A small 
increase in potential noise and disturbance effects on marine mammals would be expected along the coast. 
primarily in the Dease Inlet-Barrow area, and these effects would be expected to be local and short term 


(generally <! year). 


(6) Conclusion—Multiple Sales 


The effect of oil and gas activities under Alternative B with multiple sales is expected to be about the same as for 
the single sale, but the duration and extent of activities would occur over a longer period of time, as would 
potential disturbance effects. 


11. Endangered and Threatened Species 


This section discusses potentially adverse effects of management actions, including oil and gas exploration and 
development, on endangered and threatened species under Alternative B. Primary effects on bowhead whales 
would result from disturbance during their semiannual migration past the Planning Area. Primary effects on 
spectacled eider and Steller's eider exposed to such activities would be: |) altered distribution, abundance and/or 
behavior resulting from disturbance during the breeding. staging. or migration periods; 2) alteration of habitats: 
and 3) effects from pollution of the environment by crude-oil and refined-oil products, wastewater, and 
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solid/liquid wastes of varying toxicity. This analysis assumes stipulations and ROP’s (Table 11-02) are in place. 


a. Consultation Assumptions 


In accordance with the ESA Section 7 regulations governing interagency cooperation, the early consultation 
process was initiated when BLM requested notification from the U.S. Fish and Wildlife Service (FWS) 
(memorandum dated June 10, 2002) and the National Marine Fisheries Service (NOAA Fisheries) (letter dated 
June 10, 2002) of the listed and proposed species and critical habitat to be referenced in the memorandum and 
letter to follow requesting initiation of formal consultation for this project. The FWS responded (memorandum. 
dated July 24, 2002). specifying the threatened spectacled and Steller's eiders as the species to be included in the 
IAPYEIS for the Planning Area; and NOAA Fisheries responded (letter, dated July 26, 2002). specifying the 
endangered bowhead whale as the species to be included. These letters are reproduced in Appendix 10. No critical 
habitat is located within the Northwest NPR-A Planning Area. 


The endangered bowhead whale may occur seasonally adjacent to or in the Planning Area. and the threatened 
spectacled and Steller's eiders occur seasonally in the Planning Area; each of these species may be exposed to 
activities associated with the Northwest NPR-A management plan. Sections 4(d) and 9 of the Endangered Species 
Act (ESA), as amended, prohibit taking of listed species of fish and wildlife without a special exemption. “Take” 
is defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any 
such conduct. “Harass” is further defined as an intentional or negligent act or omission that creates the likelihood 
of injury to wildlife by annoying it to such an extent as to significantly disrupt normal behaviors that include, but 
are not limited to, breeding. feeding. or sheltering. “Harm” is further defined as an act that may include significant 
habitat modification or degradation to the point at which it actually kills or injures wildlife by significantly 
impairing essential behavioral patterns. including breeding. feeding. or sheltering. NOAA Fisheries agreed that 
the proposed project was unlikely to adversely affect the bowhead whale and found that formal consultation was 
not required, as noted in their July 26, 2002 letter (Appendix 10). Section 7 consultation with FWS was reinitiated 
in September 2003 to address the BLM's Preferred Alternative developed for the Final [AP/EIS. Additional and 
updated information and analysis on the potential impacts of selected factors on spectacled and Steller's eiders can 
be in the Biological Assessment for Threatened and Endangered Species with Respect to the Proposed Northwest 
National Petroleum Reserve-Alaska Integrated Activity Plan (USDO\, BLM, 2003) prepared for the reinitiation of 
the Section 7 consultation with FWS. 


b. Effects of Non-Oil and Gas Activities 


Effects of management actions within the Planning Area on bowhead whales and spectacled and Steller's eiders 
under Alternative B could include altered distribution, abundance, and/or behavior resulting from disturbance 
(aircraft, human presence and activity) during breeding. staging. or migration periods and alteration and pollution 
of eider habitats. On the basis of non-oil and gas activities, effects on eiders could be somewhat greater than those 
discussed under the No Action Alternative Section IV.B.11 and less than those under Alternative A. The increase 
over No Action is because several categories of anticipated non-oil and gas activities--including aircraft surveys, 
duration of camp occupation, and area of ground disturbance--would be increased under Alternative B (Table 
IV-28) However, the effect of these differences could be lessened if Kasegaluk Lagoon, potentially used by 
eiders, were to be designated a Special Area and made unavailable for oil and gas leasing. The potential effects 
described under Alternative A could decrease if Kasegaluk Lagoon were to be designated a Special Area and 
made unavailable for leasing (no Special Area or wilderness designations are proposed under Alternative A). 
Alternative B also incorporates more Visual Resource Management areas. limitations on recreational OHV's, and 
airboat restrictions (which could decrease disturbance) than does Alternative A . 


(1) Effects on the Bowhead Whale 
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Bowhead whales may be present in the Beaufort Sea off the northern Planning Area boundary primarily from 
August through October during their westward fall migration from Canadian waters to wintering areas in the 
Bering Sea (Map 64). They may be present in the Chukchi Sea off the western Planning Area in April to early 
June during their northward spring migration. Under Alternative B, only under the exceptional circumstance of 
whales migrating near the coast coincident with the presence of barge traffic (or possibly air traffic to supply a 
shoreline camp). is it likely that bowheads would be disturbed by activities associated with the management plan. 
For example, in fall of 2000, when median distance of migrating whales offshore was just 11.0 km and several 
individuals in the vicinity of Dease Inlet were near shore. the potential for some disturbance from underwater or 
airborne noise would have existed. Effects from such exposure are likely to be negligible. 


(2) Effects on Spectacied and Stelier's Eiders 


Spectacled eiders are widely distributed on lakes throughout much of the Planning Area in summer (Larned et al.. 
2001; Ritchie and King, 2002), and are essentially absent from the area from October to May. The highest 
densities occur in several areas from Dease Inlet west to the Chukchi coast and west of the village of Atqasuk to 
Peard Bay and Kuk River/Wainwright Inlet (Map 62). Steller's eiders are sparsely distributed in the Planning 
Area, particularly in the northwest portion between Dease Inlet/Admiralty Bay and the Chukchi coast, and nest 
attempts apparently are relatively infrequent (Map 62). They are absent from the area from late October to May. 
Effects of management actions on spectacled and Stelier's eiders are likely to be similar to those discussed for 
other waterfowl species in Section IV.B.9 summarized below. 


Most ground transport activities occur in winter and thus would not disturb eiders or affect their habitats. Eiders 
would likely be displaced from within 700 fi to 0.6 mi of large summer encampments, causing a local decline in 
nest attempts and success. Under Alternative B, occupation of large camps is anticipated to be 12 weeks (as under 
Alternative A) rather than 6 weeks as under the No Action Alternative Table [V-28. Ho -ever, this difference 
would not likely alter the disturbance effects on birds significantly. The arctic breeding season is so short that 
individuals that are displaced when the camp would first be occupied probably would not return to the area to 
renest after 6 weeks (any more than 12 weeks) because of lack of mate availability and insufficient time 
remaining in either scenario to raise a brood. Also, those individuals that would be tolerant of camp activity for 6 
weeks probably would be tolerant for 12 weeks. Local eider populations could experience minor declines in 
breeding success from disturbance in summers when camps are occupied, although this may not be as relevant to 
Steller's eiders with their scattered distribution. Effects of small, frequently moved camps would likely be 
negligible; those in place for 6 to 12 weeks could cause minor local loss of nest success and productivity. Overall 
habitat loss from non-oil and gas activities in Northwest NPR-A under Alternatives A and B is similar and 
expected to be negligible in its effect on eiders. Predators attracted to camps could decrease breeding success of 
local eiders. Waste removal and fuel spill cleanup could disturb local nesting or brood-rearing birds for varying 
periods, resulting in nest failure for those directly involved. Small groups of travelers on the Colville and other 
rivers at the level anticipated would be expected to cause minimal disturbance of eiders. 


Routine air traffic into large camps could cause a range of effects from avoidance of certain areas by eiders to 
abandonment of nesting attempts or lowered survival of young. Regardless of where they would originate, such 
flights could pass over areas where eiders occur at higher density. Aerial survey flights for monitoring bird or 
caribou populations have considerable potential for disturbance of eiders because they are flown at low altitude. 
However, in any given area they are of short duration, and cover only a small percentage of the ACP per season, 
so areawide disturbance effects would likely be minimal. Other aerial surveys cover only a small percentage of 
the Planning Area. For this reason, the increase from 2 weeks under the No Action Alternative to 3 weeks under 
Alternative B that wildlife surveys would be flown--or increase of other surveys from occasional to several | to 2 
week periods--is not likely to substantially increase disturbance in any given area (Table [V-28), Likewise. the 
fact that the aerial survey periods of Alternative B would be of shorter duration than those of Alternative A would 
not be likely to substantially decrease disturbance effects on eiders. In isolated areas, aircraft effects would likely 
be negligible, potentially minor effects could occur in the vicinity of large camps. Spills of refined-oil products 
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are likely to be contained and cleaned up before contacting eiders. Quantitative effects resulting from most factors 
would likely be difficult to separate from natural variation in population numbers. 


c. Effects of Oil and Gas Activities 


Oil and gas leasing. exploration. and development/production would be allowed throughout the Planning Area 
except in the Kasegaluk Lagoon proposed Special Area under Alicrnative B (Map 16 and Table 11-01 ). Making 
the proposed Special Area (potentially used by ciders) unavailable Jor oi! and gas leasing--as well as a lower level 
of oil and gas activity (see below )--could result in somewhat lower effects than those discussed under Alternative 
A, which has no such restriction, and greater effects than for the No Action Alternative under which no oil and 

gas leasing 1s allowed. Exploration and development/production activity for the first sale could vary depending on 
the price per barrel of oil (Table 1V-05 . Thus. the number of exploration/delineation wells could vary from 5/2 
to 12/18 and exploration/delineation rigs from | to 3. The number of staging bases projected is | to 2. the number 
of production pads 0 to 6, and 205 mi of pipeline are projected. If only exploration were to occur, activities would 
be expected to take place over a period of 7 years. If development occurs. activities would be expected to require 
10 years. Productio.. is projected to last 22 years. Development in the Planning Area would involve relatively 
small, interconnected gravel structures. 


(1) Effects of Disturbance 


(a) Seismic Exploration 


Seismic surveys occur during winter months (December-April) when eiders and nearly all bowhead whales are 
absent from the region. If a seismic operation were to extend into May (an unlikely scenario since they typically 
last about 100 days beginning in early December), disturbance of early-arriving eiders could occur, causing 
negligible increases in energy use. Because ROP’s would require incineration and removal of waste materials 
generated by seismic crews from BLM lands, this activity ts not expected to enhance the survival of predatory 
arctic foxes. 


(b) Oil and Gas Development 


Responses to disturbance can be categorized as |) injury or death, 2) increased energy expenditures that affect 
physiological condition and rate of survival or reproduction: or 3) long-term changes in behavior, including 
traditional use of habitats (Calef et al.. 1976). The latter could be the most serious overall effect from oil and gas 
development and production in Northwest NPR-A. although careful planning and scheduling could avoid most 
serious effects. Depending on location and season, oil and gas activities in areas where ciders occur potentially 
pads and facilities, and associated vehicle and foot traffic. Initial developme: would likely occur in the extreme 
northern poraon of the Planning Area (generally surrounding the Dease Inlet Admiralty Bay area) and to Smith 
Bay and the Chukchi coast. Substantial numbers of spectacied eiders (Map 62) could be affected to some extent 
by individual disturbance events (e.g.. passage of aircraft). although most incidents are expected to result in minor 
effects from which individuals would recover within hours to one day. However. the cumulative effect of repeated 
disturbance could extend for longer periods and potentially could adversely affect physiological condition, nest 
success, molt, and survival of individuals. Ultimately this could result in population-level effects although these 
usually are difficult to separate from natural variation in population numbers. The presence of facilities and 
construction of gravel structures would result in displacement from favored habitats and associated energy costs 
that may result in short-term negative effects during breeding. brood-rearing. or migration, however, the footprint 
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of such structures 1s quite small so effects would not likely be evident at the regional population level. 


1) Bowhead Whale 


The bowhead whale migration route typically is well offshore (median 32.2 km) of where any oil and gas 
development would be likely to occur (Treacy. 2002), so at would be unlikely whales would experience intense or 
frequent disturbance from noise onginating from Northwest NPR-A activities that would modify normal 
behavior. 


2) Bird Concentrations 


Disturbance effects could be particularly serious in areas where higher densities of spectacled eiders occur. Such 
areas are |) west of Dease Inlet: 2) south of Barrow, 3) the southwest-central portion of the Planning Arca: and 4) 
the western Planning Arca south of Peard Bay. cast of Wainwright. and cast of the Kuk River (Map 62). Steller's 
eiders usually are sparsely scattered across the northern Planning Area (Map 63). with a somewhat greater 
concentration south of Barrow. Making estuarine areas unavailable for oil and gas leasing under this alternative 
could decrease the potential for disturbance of post-breeding eiders from aircraft. vessel. and personnel operations 
in these areas. 


3) Air Traffic Effects 


Air traffic ts likely to be the most important source of disturbance associated with oil and gas development. 
helicopters being the most disturbing. Although quantitative studies of the short-term effects of aircraft 
disturbance on molting brant have been done in the Teshekpuk Lake Special Area (Derksen et al. 1992), few 
comparable studies have been done of effects on other species at other phases of the annual cycle. or long-term 
effects on populations. Also, it 1s not known whether eiders and brant are at all comparable in this regard. 


Aircraft routinely flying over the areas of higher density in the Planning Area noted above would be likely to 
cause at least minor effects in the local exder populations. For example. disturbance associated with development 
in the northern area, where the first is likely to occur, could adversely affect higher concentration areas of both 
eiders south of Barrow. 


4) Structures 


The presence of pads. short connecting roads, facilities, and drilling operations would be expected to displace 
local breeding individuals from the affected site. and probably also from the immediate area. In succeeding 
breeding seasons, displaced individuals could relocate in nearby comparable habitat as suggested by studies at 
Prudhoe Bay (Troy and Carpenter, 1990). Such displacements would not be expected to cause long-term effects 
on population productivity--given the relatively small areas likely to be involved at specific sites (TERA, 1993: 
Troy and Carpenter, 1990)--but would be a long-term or permanent local result. Overall effect, particularly at the 
regional level, would likely be negligible. Permanent roads connecting to infrastructure to the east would not be 
constructed. 


5) Gravel 


Gravel within the Planning Area would likely be obtained from river dramages and transported to construction 
sites on ice roads during winter. The result of this activity--habitat burial--would displace any nesting individuals 
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from the local area to undisturbed habitats (up to 50 acres). with potential for lowered productivity. Depending on 
location and extent of the mine site. overall effects could range from negligible to minor where mining climinates 
breeding habitat of the spectacled cider, which is declining at a non-significant rate. 


6) Pipelines 


The presence of an aboveground pipeline would not be likely to represent a significant collision hazard, since 
migrating exders generally fly at much greater altitude. and much movement during the breeding season 1s by 
swimming. 


(2) Effects of Spills 


A S00- or 900-bbI crude-oil spill from a pad or pipeline onto tundra and then into local lakes or other 
imerconnected wetlands could cause mortality of small numbers of esders. especially during the brood-reanng 
period later in summer. Numbers of individuals that would be oiled would depend primanly upon wind conditions 
and numbers and location of birds following entry of the spill into the water. It 1s likely the above effects would 
be negligible to minor with regard to the proportion of regional population involved. Because of the oil-absorptive 
capacity of tundra habitats, even if a spill were to enter a river, only a small proportion would be likely to enter 
the marine environment. Under Alternative B, almost all of the Northwest NPR-A coastline areas of potentially 
high eider use could be available for oil and gas leasing. Only in the Kasegaluk Lagoon area-- which would be 
unavailable for oi! and gas leasing under this alternative-- would any oi! spill reaching it have to onginate from 
farther inland. If a spill were to reach a delta area, Elson Lagoon, Dease Inlet, or Chukchi Sea coastal waters, 
individuals staging before or during fall migration would be at nsk, with the potential to elevate effects to a 
moderate level. This 1s less likely than under Alternative A. under which no areas would be removed from 
leasing. However, most spectacled eiders nesting in the western part of the Planning Area would migrate overland 
directly to Chukchi lagoons, avoiding potential Beaufort spills from the northern part of the Planning Area, but 
increasing potential exposure in the Chukchi area--unless Kasegaluk Lagoon were to be designated as a Special 
Area and were to be unavailable for leasing. As a result of their small average size. onshore oi! spills reaching 
aquatic habitats would be expected to cause losses of fewer than 20 individuals. although potentially tens of 
individuals could be killed by cumulative total mortality from many small spills. The effect of such losses may 
not be detectable above the natural fluctuations of the population. 


Physiological effects of oi! on individual birds would be the same as described in the Northeast NPR-A IAP/EIS 
(1998). Lethal effects would be expected to result from moderate to heavy oiling of any birds contacted. Light to 
moderate exposure could reduce future reproductive success as a result of pathological effects that interfere with 
the reproductive process caused by oil ingested by adults during preening or feeding. Flocks of staging eiders 
could contact oil in nearshore or offshore areas. The spectacied eider population has declined SO percent in 20 
years so if substantial mortality were to occur, it could be significant. 


d. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s could mitigate effects on eciders of three types of problems that may result from oil 
and gas development activities: disturbance from noise or activity, adverse alteration of habitats. and 
contamination of waterbodies occupied by ciders. No stipulations specifically apply to bowhead whales. 


ROP E-6 could mitigate disturbance of breeding eiders by restricting approval of permanent oil and gas facilities-- 
which could include vehicle and aircraft noise and activity on roads and airstrips. 10 those that would be likely to 
cause minimal effects within S00 fi of various waterbodies and their floodplains. 
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ROP F-! could mitigate aircraft disturbance of esders by requiring aircraft use be conducted so as to minimize 
impacts to esders. 


ROP E-6 could reduce the loss (burial) of wetland habstats--important for breeding ciders--by restricting approval 
for location of permanent oil and gas facilities within 500 fi of the floodplains of various wetlands to those 
projects that are likely to cause minimal impacts. 


Stipulation A-2 could prevent spilled fuel, other petroleum products, and other liquid chemicals from entering 
waterbodies where exders (including nesting or brood-rearing exders occupying adjacent habitats) could become 
contaminated and die, by requiring storage and fucling to take place im diked and impermeably lined areas at least 


100 ft from the active floodplain of non-fish-bearing and 500 fi from the active floodplain of fish-bearing 
waterbodies. 


Supulation A-3 may prevent spilled fuel from entering waterbodies where eiders (including nesting or 
brood-rearing exders occupying adjacent habitats) could become contaminated and dic, by prohibiting the 
refucling of most equipment within S00 fi of the active floodplain of fish-bearing waterbodies and 100 ft of the 
active floodplain of non-fish-bearing waterbodies. 


ROP C-1 may prevent spilled fuel from entering waterbodies where eiders (including nesting or brood-rearing 
eiders occupying adjacent habitats) could become contaminated and die, by recommending that refueling of most 
equipment take place at least S00 ft from the active floodplain of fish-bearing waterbodies and 100 ft from the 
active floodplain of non-fish-bearing waterbodies. 


ROP E-6 may prevent spilled fuel or leaking pipeline oi! from entering waterbodies where eiders (including 
nesting or brood-rearing exders occupying adjacent habitats) could become contaminated and die, by restricting 


approval of permanent oi! and gas facilities within 500 fi of the active floodplain of waterbodies to those projects 
that are likely to cause minimal impacts to wildlife. 


These stipulations and ROP’s would minimize disturbance of eiders from most factors, minimize adverse 
alteration of habitats, and could help prevent spilled fuel or other toxic materials from reaching waterbodies 
where eiders (including nesting or brood-rearing eiders occupying adjacent habitats) could become contaminated. 
In most cases, the stipulations and ROP’s are likely to affect only a relatively small proportion of available habitat 
of the type indicated, and/or a relatively small proportion of a given species’ regional population. 


e. Conclusion--First Sale 


Under Alternative B, disturbance effects of small summer camps would be negligible, though effects could be 
minor in the vicinity of large summer camps. Disturbance effects of routine oi! and gas activities from overland 
transport of equipment, seismic surveys, and most gravel mining in winter would not occur since eiders are not 
present. In summer, the effects of air traffic to and from development sites and gravel mining that might eliminate 
breeding habitat are likely to be minor. Effects from crude-oil spills could range from minor, when confined to 
terrestrial and freshwater aquatic habitats where mortality would be likely to be relatively low, to moderate if a 
spill were to enter a nearshore marine staging area. Both disturbance effects and ol spill effects could be 
somewhat less extensive than for Alternative A as a result of the removal of Kasegaluk Lagoon from oi! and gas 


leasing 
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f. Multiple Sales 


If multiple sales were to occur under Alternative B. construction activity could last 15 to 30 years. tapering off as 
existing infrastructure was used for each succeeding development. Under a multuple-sale scenano. depending on 
the oi] price. up to 2 times the number of exploration and delineation wells could be drilled (21 to 72 for multiple 
sales versus 7 to 30 for the first sale [Table IV -05 and Table ['V-7]). the number of fields expected to be 

could increase from 4 to a maximum of 8: and the number of projected production pads could increase 
from 0 to 6 for a single sale to 0 to 12 for multiple sales (Tables 1V-04 and IV -06 and Tables ['V-05 and IV-07). 
Pipeline mileage is projected to increase from 70 mi to 340 mi within the Planning Arca and from 20 mi to 685 
mi total. Effects from disturbance factors and habitat alteraivon or loss for each development are likely to be 
shor term and negligible to minor over most of the Planning Area (see discussion for the first sale). Habitat 
buned or excavated in the vicinity of development and production facs!ities or at gravel mine sites essentially 
would be lost to species that were present before development. Surface. air, and foot traffic could increase 
substantially in some areas if oil field facilities associated with multple sales were to be grouped in 
high-resource-potential areas. if these areas were located in higher concentration areas (as appears to be likely 
south of Barrow). greater numbers of individuals would be expected to be displaced and more species would be 
expected to be involved than with a single sale. Such effects could alter the populations of these local areas 
substantially. and effects could extend to regional populations and involve long-term changes in distribution. With 
multiple developments concentrated in a limited region. effects could be elevated to a moderate level. 


The estimated number of onshore oil spills of size >S00 bbl is expected to stay constant (i.c., 0 at $1 8/bbi, | at 
$30/bbI) regardless of lease program format (single sale or multiple sales) (Table IV-17}. Also, the numbers and 
volume of small crude- or refined-oil spills, proyected under the first sale scenario would be expected to remain 
constant for multiple sales. These small chromic spitls generally are contained and cleaned up on pads and roads. 
Habitat contamination would be expected to increase locally at the spill sites and along any streams contaminated 
by these spills. Any habitat contamination that was not effectively cleaned up would be likely to persist for 
several years, but would be expected to result in negligible to potentially minor effects. Recovery of curnulative 
lost productivity and recruitment may not be detectable above the natural fluctuations of the population and 
survey methods/data available. 


g. Conclusion--Multiple Sales 


Displacement of exders by disturbance and habitat alteration or loss 1s expected to increase substantially if 
development and production facilities were to be located in a limited region with higher resource potential (i.¢.. 
northern Planning Area). This also could occur in several portions of the Planning Area if multiple sales were 
held --potentially altering local populations in these areas--and effects could extend to the regional population and 
involve long-term changes in distribution. Although most effects that would be likely to occur throughout the 
Planning Area are expected to be short term and negligible or minor, moderate effects could occur if eder 
concentration areas were to be involved. Increases in crude-oil and refined-oil spills could result in the boss of 
substantial numbers of individuals. but these losses and recovery of cumulative lost productivity and recruitment 
might not be detectable above the natural fluctuations of the population and survey methods/data available 
Overall effect could increase substantially from that discussed for the first sale if developments were relatively 
concentrated in a limited area. 


12. Economy 


a. Effects of Non-Oil and Gas Activities 
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The effects of non-oil and gas activities under Alternative B would be the same as those discussed under 
Alternative A. 


b. Effects of Oil and Gas Activities 


The effects of oil and gas activities under Alternative B would be the same nature as those discussed under 
Alternative A. but slightly less. For a discussion of the effects of oil and gas activities on the cconomy see Section 
IV.C.12. The first Alternative B lease sale would generate economic activity primarily im revenues to government, 
employment. and personal income. The economic effects would be im the North Slope Borough (NSB). South 
Central Alaska. and Fairbanks. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s under Alternative B would not alter the economic effects. 


d. Conclusion--First Sale 


The economic effects of oil and gas activities resulting from the first sale under Alternative B would be 10 
percent less than those under Alternative A 


e. Multiple Sales 


The effect of multiple sales for Alternative B would likely heighten the economic effect im amy given year, as 


exploration, development. and production resulting from subsequent lease sales accur m the same years. Multiple 
sales would lengthen the penod of > omic impact as lives of new fields extend beyond those field resulting 


f. Conclusion--Multiple Sales 


The economic effects of oil and gas activities resulting from the first sale under Alternative B muluple sales 
would be 10 percent less than that for Alternative A multple sales 


13. Cultural Resources 


a. Effects of Non-Oil and Gas Activities 


Under Alternative B. the type of non-oil and gas activities would be the same as they are wader the No Action 
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Alternative. however, the level and duration of activity could imcrease by as much as a factor of 3 over the No 
Acton Alternative. This meams there would be a greater hikelshood of umpacts on cultural resources under this 
Alternative A. 


b. Effects of Oil and Gas Activities 


Under Alternative B. the level of seremic activity would be expected to increase beyond that of the No Action 
Alternative because most of the Northwest NPR-A Planning Arca would be open for ol and gas exploration. 
mcreasing lessees need for additonal sersemic data. While the types of potential umpacts to cultural resources 
would be the same in Alternative B as those described im the No Action Alternative. the level of sersmic activity 
would mcrease the possibility that impacts could occur. While the level of sersmic activity for Alternative B 
would probably be about the same as for Alternative A. the levels of other oil and gas actrvities would be 
somewhat reduced because Alternative B 1s slightly more environmentally restnctive than Alternative A. 
However, the level of oil and gas activity would remain relatively high. in most instances (as described in 
Alternative A) any impacts that do occur would not be expected to be significant. 


Cuhural resources are not ubiquitous i the Planning Area, as are wildlife and habitat. Although cultural 
resources, because of thei near-surface and surface contexts (as well as other factors), are more common than 
paleomtological deposits, they are also more easily recognized and avoided. Because in most cases oil and gas 
activities could be conducted so as to avord the locations uf cultural resources, it 1s quite possible that oil and gas 
exploration or development activities would have limited impact on cultural resources. 


(1) Effects of Disturbances 


Under Alternative B. the level of ot! and gas activity in the Planning Area would probably be shghtly reduced 
from that of Alternative A. Because most of the activity would occur during the winter months. the potential for 
impact to buned cultural resources would remain relatively low. The likelihood of impacting surface cultural 
maternals «ould also be low because of them tsolated occurrence and because of stipulations governing onl and gas 
exploration activities in the areas in which they are most likely to occur. 


The drilling of as many as |2 exploration wells and 18 delineation wells 1s proyected to occur under Alternative B. 
However, because of the limited availability of dnl mgs. no more than a few wells would be expected to be 
drilled at one time. If the proyected maximum of 30 wells were to be drilled, dniling would certainly occur over 
the span of several winter seasons. and dnl! pads. camp pads. roads. and airsinps made of ice and snow would be 
used. Because no permanent pads. roads. or airstryps that require gravel or rock would be constructed during 
exploration, no significant disturbance of the ground would occur from gravel and rock extraction and 
emplacement, and buned cultural resources would not be in jeopardy The only significant subsurface disturbance 
that would occur as a result of the actual drilling would be the creation of the drill hole itself. It 1s possible that 
drilling the hole could mpact important accessible cultural maternal, but the likelihood of that occurrence 1s 
minuscule 


Disturbance from development --the construction of as many as sit production pads (comnected by roads), one 
airsinp. one pump station, one staging base and approximately 205 m of pypeline--could occur under Alternative 
B Surface disturbance resulting from thes work would impact approximately 200 acres. but there would be little 
subsurface impact associated with these activities. The primary source of potential impacts to cultural resources 
would result from the excavation of matenal for construction of the permanent facilines If the pads/roads/airsinp 
have asscciated all. weather roads or pads and would be constructed during the winter months from an we road 
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and/or pads. Therefore, the only significant impact resulting from pipeline construction would be associated with 
the placement of VSM's. Depending or the depth at which the VSM's are set, it is possible (though highly 
unlikely) that buried cultural resources would be impacted. If buried pipelines were to be used. disturbance and 
impacts to paleontological resources could occur during excavation, construction and burial, depending on the 
depth, size, and location of the pipeline. 


(2) Effects of Spills 


An estimated 65 to 80 percent of all spills are confined to a pad. Spills not confined to a pad usually are confined 
to an area adjacent to the pad. In the exploration stage, it is assumed that most spills would occur on 2n ice pad, 
ice road, or during winter conditions, where cleanup is less invasive than in a summertime terrestrial spill and 
resulting impacts to cultural resources would be minimal, if they occurred at all. Surface cultural resources would 
be more at risk than would those in a subsurface context. The effects of spills and spill cleanup associated with 
development could have a greater effect on both surface and subsurface cultural resources because they could 
occur during the snow-free months when cleanup procedures are more invasive. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Under Alternative B, stipulations C-1b and E-1, and ROP C-ic would apply to cultural resources. These 
stipulations would provide protection from seismic and overland move activities that could potentially disturb the 
vegetative mat and impact cultural resources that are near the surface. In addition, stipulations A-1, A-2, and A-3, 
and ROP’s A-6 and E-1 would help to prevent large fuel or crude-oil spills, and consequently would reduce the 
small potential for impacts to cultural resources from spill cleanup. The NHPA requires that an archaeological 
resource survey be completed before any undertaking occurs on Federal lands. Ground-disturbing activities, such 
as the construction of buried pipelines, would be considered undertakings. If cultural resources were to be 
identified during the survey, Federal law requires that all impacts to these resources be mitigated to the 
satisfaction of the land manager and the State Historic Preservation Office. Any post-lease activity engaged in by 
a lessee would require an action/site-specific NEPA document. In that event, the protection of cultural resources 
in the Planning Area would foliow the established and proven permitting procedures developed by the BLM as 
the result of past NPR-A activities. 


d. Conclusion--First Sale 


Under Alternative B, impacts to cultural resources from management activities other than oil and gas exploration 
and development would include displacement and/or destruction of resources and are anticipated to be minimal 
regardless of the level of seismic activity. Under Alternative B, the potential impacts to cultural resources from 
first sale oil and gas exploration and development would be slightly reduced from those in Alternative A because 
of the increased environmental constraints. These constraints would benefit cultural resources because of the high 
probability of cultural resources being located near lakes, stream and rivers, which are afforded more protection 
from oil and gas exploration under Stipulation E-1. In addition, because less land would be available for oil and 
gas leasing under Alternative B. there is less chance of impact to buried or surface cultural resources. 


e. Multiple Sales 


Under Alternative B, which would offer less area for leasing than Alternative A, the potential for impacts to 
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cultural resources would be slightly less. While the scattered nature of cultural deposits and the fact that the 
locations of most remain unknown--making it somewhat difficult to assess the likelihood and severity of potential 
impacis--the environmental constraints present in Alternative B would be expected to further reduce potential 
impacts. 


f. Conclusion--Multiple Sales 


Under Alternative B, impacts to cultural resources from management activities other than oi] and gas exploration 
and development should be slightly less than the probabilities given for Alternative A. For oil and gas exploration 
and development. the potential for impacts to cultural resources should also decrease slightly when compared to 

Alternative A. 


14. Subsistence-Harvest Patterns 


Under Alternative B, the Kasegaluk Lagoon Special Area would not be available for oil and gas leasing. No 
permanent oil and gas structures would be allowed in the lagoons and estuaries along the coast of the Northwest 
NPR-A Planning Area, including Dease Inlet/Admiralty Bay area or Elson Lagoon. Oil and gas exploration and 
development activities in the northern portion of the Planning Area adjacent to Dease Inlet/Admiralty Bay area 
and Elson Lagoon would be subject to issue/area-based stipulations. 


Exploration and development/production activity for the first sale would vary depending on the per barrel price of 
oil. Thus, the number of exploration/delineation wells could vary from 5/12 to 12/18 and exploration/delineation 
rigs from | to 3. The number of projected staging bases is | to 2, the number of projected production pads is 0 to 
6, and there are projected to be 205 mi of pipeline. If only exploration were to occur, activities would be expected 
to take place over a period of 7 years. If development also occurs, activities would be expected to require 10 
years. Production is projected to last 22 years. Any development in the Planning Area would be expected to 
involve relatively small, interconnected gravel structures. 


a. Effects of Non-Oil and Gas Activities 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of disturbances 
from non-oil and gas activities under Alternative B on terrestrial mammals, freshwater fish, marine fish, birds, 
bowhead whales, beluga whales. and other marine mammals (ringed. spotted, and bearded seals: walruses: polar 
bears: and gray whales) were analyzed earlier in this section (Sec. 1V.D) and are summarized below. 


The fall and winter harvest seasons are times when subsistence resources are available well past coastal areas and 
rivers accessible in the summer. Winter allows access to an expanded harvest area for ungulates and furbearers 
and can lead to greater potential industry and hunter contact and consequent disruption of harvest activities. 
Winter also is a time when wildlife are more vulnerable to natural environmental stresses limited forage. severe 
cold, high winds, and compacted snow cover. The effects on certain subsistence resources and their harvest from 
stresses produced from seismic activities may actually be more pronounced during winter. 


Non-oil and gas activities would be expected to increase somewhat under Alternative B as compared to the No 
Action Alternative, but to be slightly less than those projected under Alternative A. A greater number of 
individual animals would likely be exposed to human activities than under the No Action Alternative. Disturbance 
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reactions of caribou and other terrestrial mammals would be expected to be brief, lasting for a few minutes to less 
than | hour. Some terrestrial mammals may avoid inventory survey and recreation camps during the 6 to 12 
weeks of activities, while bears and foxes may be attracted to the camps by food odors. Impacts from recreation 
and overland moves would be the same as the No Action Alternative. Over the jong term. designation of 
Kasegaluk Lagoon as a Special Area would result in protection of some terrestrial mammal habitat from 


Non-oil and gas activities would not be likely to have a measurable effect on arctic and marine fishes. 


Effects on birds under Alternative B would be expected to be about the same as those discussed under Alternative 
A. 


No significant adverse effects on marine mammal populations as a whole would be expected from non-oil and gas 
activities under Alternative B. Only under exceptional circumstances--when whales migrate near the coast 
coincident with the presence of barge traffic (or possibly air traffic )--would it be likely that bowhead whales 
would be disturbed by non-oil and gas activities: such effects would be negligible. 


b. Effects of Oil and Gas Activities 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of disturbances 
from oil and gas exploration and development activities under Alternative B on terrestrial mammals. freshwater 
fish, marine fish, birds. bowhead whales. beluga whales, and other marine mammals (ringed, spotted, and bearded 
seals, walruses; polar bears; and gray whales) were analyzed earlier in this section ( Sec. IV.D ) and are 


(1) Effects of Disturbance 


Impacts to terrestrial mammals from seismic surveying under Alternative B would be similar to those discussed 
under the seismic option of the No Action Alternative but would be greater in frequency and extent. A greater 
number of individual animals would likely be exposed to human e<tivities. Aircraft traffic would more often pass 
overhead of caribou and other terrestrial mammals, the disturbance reactions of caribou and other terrestrial 
mammals are expected to be brief. Some terrestrial mammals may avoid seismic camps while bears and foxes 
may be attracted to the camps by food odors. The potential for disturbance of hibernating bears under Alternative 
B would be greater than for the No Action Alternative because of the increased level of seismic activity. A greater 
number of lemmings and voles could be killed or disturbed by surface vehicles. These impacts would not be 
expected to be significant on a population level. 


Seismic surveys associated with Alternative B would be expected to have the same overall effect on arctic and 
marine fish as discussed for the No Action Alternative (i.¢.. no measurable effect). 


Camps supporting seismic surveys would be likely to be occupied for only brief periods and when wintering bird 
species are present in low densities. thus disturbance incidents would be likely to be few and of short duration 


Most of the Planning Area would be open for leasing and development under Alternative B. Under Alternative B. 
5 to 12 exploration wells and 2 to 18 delineation wells are projected to be drilled. Exploratory drilling is assumed 
to occur during the winter (December to mid-April) over about 9 years using | to 2 drill rigs. Four oil fields are 
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projected to be discovered and developed. 


Impacts to terrestrial mammals would be the same as those discussed under Alternative A though somewhat less 
in extent and frequency as less exploration would occur and fewer fields would be developed. Primary effects on 
terrestrial mammals would come from: construction of facilities; motor-vehicle traffic: foot traffic near facilities 
and camps, aircraft traffic; spills contaminating tundra, stream, and coastal habitats: and habitat alteration 
associated with gravel mining and construction. The greatest potential for significant impacts to caribou would be 
through disruption of the movement of mosquito-harassed TLH caribou between insect-relief habitat and foraging 
areas. Pipelines, roads with vehicle traffic, and infrastructure and activities in oil fields could still delay or deflect 
movements of TLH caribou between coastal insect-relief areas and foraging habitat further inland. There could be 
increased energetic costs to caribou. Impacts to the WAH and CAH would be the same as discussed under 
Alternative A. Impacts to moose, muskoxen, grizzly bears, wolves, wolverines, foxes and small mammals would 
be the same as discussed under Alternative A but could be less in extent. 


Potential impacts to fish from water withdrawal would likely be reduced from Alternative A to Alternative B. 
Impacts to arctic and marine fish populations from Alternative B activities would be expected to be similar to 
those described under Alternative A, with no measurable effect on arctic or marine fish populations. 


Making the Kasegaluk Lagoon Special Area unavailable for leasing would remove only a small proportion of the 
higher density areas for Pacific loon, white-fronted goose, and long-tailed duck and would not be likely to result 
in significant reduction of effects where most potential effects already are quite low. Under Alternative B, overall 
effects of routine oil and gas activities at the regional population level would likely be negligible for most 
activities and species, but could be elevated to minor for species that are uncommon, decreasing, or recently 
declined. Effects of air traffic and gravel mining would be likely to remain at the minor level. 


Some potential noise and disturbance from aircraft traffic and seismic activities could occur along the coast, 
primarily in the Dease Inlet/Admiralty Bay area, and these effects would be expected to be local and short term 
(generally <1 year). The bowhead whale migration route typically is well offshore. It is unlikely that whales 
would experience intense or frequent disturbance from noise originating from Northwest NPR-A activities that 
would modify their normal behavior. Aircraft noise would be a potential source of disturbance to ringed or 
spotted seals hauled out on the ice or beaches along the coast and to polar bears using coastal habitats. Aircraft 
disturbance of small groups of spotted and ringed seals hauled out along the coast would not be likely to result in 
the death or injury of any seals, although increases in physiological stress caused by the disturbance might reduce 
the longevity of some seals if disturbances were frequent. 


Seals and polar bears could be affected by exploration drilling if it occurred offshore from an ice island on the 
coast of the Dease Inlet/Admiralty Bay area. If exploratory drilling activities were to occur near the coast, polar 
bears could be attracted to the oil field camps by food odors and curiosity. Some polar bears might be 
unavoidably killed to protect oil workers. Under the Marine Mammal Protection Act. the operators would be 
required to have a permit to take or harass polar bears. Consultation between the companies and the FWS on this 
matter is expected to result in the use of nonlethal means of protection in most cases. The number of bears lost as 
a result of such encounters would be expected to be very low. 


(2) Effects of Oil Spills 


Under Alternative B, an estimated | 12 small crude-oil spills (averaging 3 bb! in size) and 277 small, refined-oil 
spills (averaging 29 gal) are assumed to occur over the production life of the fields in the Planning Area. A 
maximum of one large spill (S00 to 149,999 bbl) is estimated to occur under alternative B (the same as for 
Alternative A). The extent of environmental impacts on subsistence species would depend upon the type and 
amount of materials spilled. the location of the spill, and effectiveness of the response. There would be a 
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reduction in probability of spill occurrence in coastal waters because permanent facilities would not be allowed in 
these waters. These stipulations would also reduce the chance of spilled oil entering aquatic habitats. 


The overall effects of spills on terrestrial mammals, artic fish, and marine fish would be the same as discussed 
under Alternative A though somewhat less in frequency and extent. The additional protective measures could 
reduce spill effects in marine waters or river delta areas where concentrations of loons, waterfowl, shorebirds, or 
other bird species occur to below the moderate level. Few if any ringed seals, bearded seals, walruses, polar bears, 
beluga whales, or gray whales would be likely to be exposed to spills or to suffer sublethal or lethal effects. The 
amount of benthic prey killed or contaminated by spilled oil would likely be very small! and represent an 
insignificant proportion of the prey and benthic habitat available to walruses, bearded seals, and gray whales. 


Seawater spills would be expected to have the same effects under Alternative B as described under Alternative A. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations for Alternative B are the same as Alternative A and would therefore have the same level of 
effectiveness as described under Alternative A. 


d. Conclusion--First Sale 


The overall effects of oi! and gas activities under Alternative B on subsistence resources and harvest patterns 
would be expected to be the same or less than Alternative A. Effects on terrestrial mammals (other than caribou), 
freshwater fish, marine fish, most birds, bowhead whales, beluga whales, and other marine mammals would be 
expected to range from negligible to local and short term (generally <1! year), and to have no regional population 
effects. 


If a field were to be developed in a critical Teshekpuk Lake caribou herd (TLH) insect-relief area, movements of 
caribou from coastal insect-relief areas to foraging areas would be adversely affected by pipelines and road 
corridors, and caribou movements within insect relief areas could be disrupted. with unknown levels of effects on 
the productivity of the herd. Effects from crude-oil spills on birds could range from minor, when confined to 
terrestrial and freshwater aquatic habitats where the mortality of few waterfowl, shorebirds, raptors, and 
passerines is likely to be relatively low, to moderate if a spill were to enter a river delta or nearshore marine 
habitat occupied by loons, large numbers of seaducks whose populations have declined, black guillemots, or 
Ross’ gulls. 


Subsistence-harvest patterns effects are expected to be the same or somewhat less than Alternative A, with 
subsistence resources being periodically affected but no resource becoming unavailable, undesirable for use, or 
experiencing overall population reductions. Low to moderate effects on species of waterfowl! and shorebirds with 
declining populations could be expected, and even with one fewer field being developed under Alternative B. 
moderate to high effects could still be expected on the productivity of TLH if development were to take place in 
critical insect-relief areas. If the latter were to occur, effects on subsistence-harvest patterns would elevate from 
low effects to moderate or high effects as one or more important subsistence resources would then have become 
unavailable, undesirable for use, or experienced reduced availability for a period greater than 2 years. 


Industrialization clearly displaces subsistence users from traditional use areas even if no legal impediments to 
access are imposed (NSB, 2003). Therefore. if development occurred in areas containing concentrations of 
subsistence cabins, camps. and traditional use sites and subsistence resources experienced only minor impacts. 
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subsistence users would be displaced and impacts would be expected to be far greater. The BLM expects its 
camps, and use sites. 


e. Multiple Sales 


For multiple sales under Alternative B, most resources would see increases in effects from increases in 
development activity aithough overall effects on terrestrial mammals (other than caribou), freshwater fish, marine 
fish. most birds, bowhead whales. beluga whales, and other marine mammals would still be expected to be local 
and short term (generally <1 year), and to have no regional population effects--the same effects levels expected 
for a single sale. On the other hand, the TLH would see population effects and reduced productivity under the 
multiple sale scenario, some birds--with limited habitat, limited tolerance to disturbance. or declining 
populations--could experience long-term population effects. and there would be a small increase in potential noise 
and disturbance effects on marine mammals along the coast. primarily in the Dease Inlet-Barrow Area. Excluding 
Kasegaluk Lagoon from oi! and gas leasing would reduce potential disturbance from exploration and 
development to subsistence hunters and practices near Point Lay and Wainwright. 


Effects on subsistence-harvest practices in the communities of Point Lay, Wainwright, Atgasuk, Barrow, and 
Nuigsut would still be expected to be minor as well. But with more development taking place and with a potential 
southern pipeline route to the TAPS Pump Station 2 being constructed, some disruption of CAH caribou during 
migration would be expected. A second gas pipeline from the southern part of the planning area would be 
constructed to Prudhoe Bay. The increase in the number or miles of roads and pipelines that would accompany 
development under multiple sales would be expected to further impede movements of TLH caribou to 
insect-relief areas along the coast. This effect would be expected to persist over the life of the project and could 
reduce productivity of the TLH. This level of effect on caribou would elevate expected effects on community 
subsistence-harvest patterns to high or very high effects. since one or more important subsistence resources would 
then have become unavailable. undesirable for use. or have experienced population reductions for a period up to $ 
years or longer. 


f. Conclusion--Multiple Sales 


For the multiple sales under Alternative B, most resources would see increases in effects from increases in 
development activity although overall effects on terrestrial mammals (other than caribou), freshwater fish, marine 
fish, most birds. bowhead whales, beluga whales. and other marine mammals are still expected to be local and 
short term (generally less than | year). and to have no regional population effects--the same effects levels 
expected for a single sale. On the other hand. some birds with limited habitat, limited tolerance to disturbance. or 
declining populations could experience long-te, ..1 population effects. 


Industrialization clearly displaces subsistence users from traditional use areas even if no legal impediments to 
access are imposed (NSB. 2003). Therefore. if development occurred in areas containing concentrations of 
subsistence cabins, camps. and traditional use sites and subsistence resources experienced only minor impacts. 
subsistence users would be displaced and impacts would be expected to be far greater. The BLM expects its 
subsistence stipulations to mitigate potential exploration and development conflicts with subsistence cabins, 
camps, and use sites. 


The TLH would also see population effects and reduced productivity under the multiple sale scenario. Effects to 
subsistence-harvest practices in the communities of Point Lay, Wainwright. Atgasuk. Barrow, and Nuiqsut would 
still be expected to be minor. But if caribou were to experience these population effects. the effects on community 
subsistence-harvest patterns would increase to high or very high. since one or more important subsistence 





1V-330 Glb ENVIRONMENTAL CONSEQUENCES 














Final ‘ategrated Activity Plan/Environmental Impact Statement. 2003 





resources would have become unavailable. undesirable for use. or have expenenced population reductions for a 
period up to 5 years or longer. 


15. Sociocultural Systems 


This discussion is concerned with those communities in and adjacent to the Northwest NPR-A that could be 
impacted by ground-management actions within the Planning Area: Point Lay. Wainwright. Barrow. Atgasuk. 
and Nuigsut. Under Alternative B, the Kasegaluk Lagoon Special Area would not be open to oil and gas leasing. 
No permanent oil and gas structures would be allowed in the lagoons and estuaries along the coast of the 
Northwest NPR-A Planning Area, including Dease Inlet/Admiralty Bay area or Elson Lagoon. Oil and gas 
exploration and development activities in the northern portion of the Planning Area adjacent to Dease 
Inlet/Admiralty Bay area and Elson Lagoon would be subject to issue/area-based stipulations. 


The primary aspects of the sociocultural systems that could be impacted are |) social organization, 2) cultural 
values, and 3) social health as described in Section IIL.C.4. For a more in-depth discussion of the parameters for 
sociocultural effects analysis, see the discussion for Alternative A (Sec. IV.C.15). 


a. Subsistence Resources and Subsistence-Harvest Patterns 


The overall effects of oil and gas activities under Alternative B on subsistence resources and harvest patterns are 
expected to be the same or less than Alternative A. Effects on terrestrial mammals (other than caribou). 
freshwater fish. marine fish, most birds. bowhead whales. beluga whales. and other marine mammals are expected 
to range from negligible to local and short term (generally <! year), and to have no regional population effects. 


If a field were to be developed in critical Teshekpuk Lake herd (TLH) caribou insect-relief areas, movements of 
caribou from coastal insect-relief areas to foraging areas would be adversely affected by pipelines and road 
corndors, and caribou movements within insect-relief areas could be disrupted, with unknown levels of effects on 
the productivity of the herd. Effects on birds from crude-oil spills could range from minor, when confined to 
terrestrial and freshwater aquatic habitats where the mortality of few waterfow!, shorebirds. raptors, and 
passerines would be likely to be relatively low. to moderate if a spill were to enter a river delta or nearshore 
marine habitat occupied by loons. large numbers of seaducks whose populations have declined. black guillemots, 
or Ross’ gulls. 


Subsistence-harvest patterns effects would be expected to be the same or somewhat less than those of Alternative 
A, with subsistence resources being periodically affected. but no resource becoming unavailable. undesirable for 
use, or experiencing overall population reductions. Low to moderate effects on species of waterfow! and 
shorebirds with declining populations could be expected. and even with one fewer field being developed under 
Alternative B, moderate to high effects could still be expected on the productivity of TLH if development were to 
take place in critical insect-relief areas. If the latter were to occur. effects on subsistence-harvest patterns would 
elevate from low effects to moderate or high effects. since one or more important subsistence resources would 
then have become unavailable. undesirable for use. or have expenenced reduced availability for a period greater 
than 2 years. 


b. Effects on Subsistence Communities 
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Effects on the communities of Point Lay, Wainwright, Barrow, Atgasuk, and Nuigsut from impacts to subsistence 
resources and subsistence-harvest patterns from ground-impacting activities, small oil spills. and exploration and 
development would be expected to be minor. with subsistence resources being periodically affected, but with no 
resource becoming unavailable, undesirable for use. or expenencing overall population reductions. Low to 
moderate effects on species of waterfowl and shorebirds with declining populations could be expected, and 
moderate to high effects could be expected on the productivity of TLH if development takes place in critical 
insect-relief areas. If the latter were to occur, effects on subsistence-harvest patterns would elevate from low 
effects to moderate or high effects as one or more important subsistence resources would then have become 
unavailable, undesirable for use. or have experienced population reductions for a period greater than 2 years. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulation E-| would prohibit permanent oil and gas facilities within and adjacent to waterbodies with identified 
subsistence values. Identified areas are on the Ikpikpuk, Alaktak, Chipp, Oumalik, Titaluk, Kigalik, Topagoruk., 
Meade, Inaru, Kugrua, Kuk, Alataktok, Ivasaruk, Kaolak, Ketik, Avalik. Kungok, and Colville Rivers, as well as 
Maybe Creek. fish-bearing. deep-water lakes. and important habitat on productive bays and lagoons, particularly 
Kasegaluk Lagoon. the mouth of the Kuk River, Peard Bay, Elson Lagoon, Dease Inlet, and Admiralty Bay. 
Stipulation H-! would specify that all operations shall be conducted in a manner that prevents unreasonable 
conflicts with subsistence activities. ROP E-S would provide for pipeline elevation to ensure the passage of 
wildlife and subsistence hunters, and ROP-H-1| would direct the lessee to develop and implement a plan, in 
consultation with the Research and Monitoring Team and the SAP. to monitor the effects of oil activities on 
subsistence. ROP I-1 would require training and orientation of employees to inform them of specific social and 
cultural concerns that relate to the Planning Area. Specifically. the program is designed to increase the sensitivity 
and understanding of workers to local community values, customs, and lifestyles in areas where these personne! 
will be working, with the intent of reducing any potential conflicts with subsistence. 


d. Conclusion--First Sale 


Effects would be the same or sligh:!y reduced from Alternative A. As most subsistence resources would be 
expected to experience local, short-term impacts with no resources becoming unavailable, undesirable for use. or 
experiencing overall population reductions, subsistence-harvest practices in the communities of Point Lay. 
Wainwright, Atqasuk. Barrow, and Nuiqsut would experience minor effects as well. If development were to occur 
in critical insect-relief areas of the TLH, effects on subsistence-harvest patterns and on communities would 
elevate from low to moderate or high as one or more important subsistence resources would then have become 
unavailable, undesirable for use, or have expenenced population reductions for a period greater than 2 years. 


Effects on the sociocultural systems of the communities of Point Lay, Wainwright, Atgasuk, Barrow, and Nuiqsut 
could come from disturbance from oil exploration and development activities, from changes in population and 
employment. and from periodic interference with subsistence-harvest patterns from oil spills and oil-spill cleanup. 
Altogether, subsistence-related effects periodically could disrupt--but not displace--ongoing social systems, 
community activities, and traditional practices for harvesting. sharing, and processing subsistence resources. It is 
expected that designation of Kasegaluk Lagoon as a Special Area would be resisted by the communities of Point 
Lay and Wainwright as potentially too restrictive on traditional travel and subsistence hunting practices. 


e. Multiple Sales 


For the multiple sales under Alternative B. most resources would see increases in effects from increases in 
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development activity although overall effects on terrestrial mammals (other than caribou). freshwater fish. marine 
fish, most birds, bowheads whales, belug’, whales. and other marine mammals would stil! be expected to be local 
and short term (generally <1! year). and to have no regional population effects--the same effects levels expected 
for a single sale. Some birds with limited habstat. limited tolerance to disturbance. or declining populations could 
expenence long-term population effects. The TLH would also see population effects and reduced productivity 
under the multiple sale scenano. Effects w subsistence-harvest practices in the communities of Point Lay. 
Wainwright, Atgasuk, Barrow, and Nuigsut would still be expected to be minor, as well. With increased effects 
anticipated on TLF caribou. elevated effects would be expected on these communities. because this important 
subsistence resource would then have become unavailable. undesirable for use. or have expenenced population 


reductions for a period up to 5 years or longer. 


f. Conctusion--Multiple Sales 


Anticipated subsistence-related effects could cause chronic disruption of sociocultural systems for a number of 
years and although traditional practices for the harvesting. sharing. and processing of subsistence resources could 
be disrupted, subsistence impacts would not be expected to displace existing institutions or ongoing social 
systems. 


16. Environmental Justice 


Alaska Inupiat Natives, a recognized minority, are the predominant residents of the North Slope Borough. the 
area potentially most affected by activities in the Northwest NPR-A Planning Area and Alternative B. Effects on 
Inupiat Natives could occur because of their reliance on subsistence foods, and potential effects could affect 
subsistence resources and harvest practices. Potential effects--from noise, disturbance. and oi! spills--on 
subsistence resources and practices and sociocultural patterns would focus on the Inupiat communities of Point 
Lay. Wainwright, Barrow, Atgasuk, and Nuigqsut within the North Slope Borough. The Environmental Justice 
Executive Order includes consideration of potential effects to Native subsistence activities. For a detailed 
discussion of effects of oil and gas activities on Environmental Justice see the Environmental Justice analysts for 
Alternative A (Sec. [V.C.16.) and the cumulative analyses for subsistence-harvest patterns and sociocultural 
systems (Sec. IV.F.8.n and Sec. IV.F.8.0). 


a. Effectiveness of Stipulations and Required Operating Procedures 


See Section 1V.C.16 for a detailed discussion of Environmental Justice mitigation. 


b. Conclusion--First Sale 


The Environmental Justice Executive Order includes consideration of potential effects to Native subsistence 
activities. The analysis indicates that the only substantial source of potential environmental justice-related effects 
on Native villages from the Northwest NPR-A Planning Area development under Alternative B would occur from 
long-term population and productivity effects on the Teshekpuk Lake herd (TLH) caribou from development in 
critical insect-relief habitat. Disproportionate, high adverse effects would be expenenced by Point Lay. 
Wainwright, Barrow, Atgasuk. and Nuigsut--all communities that harvest caribou from the TLH 


c. Multiple Sales 
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The Environmental Justice Executive Order includes comsderation of potential effects to Native subsistence 

on the Native villages from the Northwest NPR-A Planning Area development under Alternative B would occur 
from long-term population and productivity effects on TLH caribou from development in critical insect-relief 
habitats. 


d. Conclusion--Multiple Sales 


The Environmental Justice Executive Order includes consideration of potential effects to Native subsistence 

on the Native villages from the Northwest NPR-A Planning Arca development under Alternative B would occur 
from long-term population and productivity effects on the TLH from development in critical insect-relief habitat. 
Disproportionate, high adverse effects would be experienced by Point Lay. Wainwright. Barrow. Atqasuk., and 
Nuiqsut--all communities that harvest caribou from the TLH. 


17. Coastal Zone Management 


For Alternative B. the proposed Kasegaluk Lagoon Special Area would not be available for leasing and no 
permanent oil and gas facilities would be allowed erther m the Special Area or--excepting two nght-of-way sites 
to be designated at Peard Bay and near Wainwnght--in the coastal bays and lagoons (including rslands im those 
bays and lagoons) identified on Maps 16 and 17. Stipulations and ROP’s (Section ILC .6) would place further 
restnctions on the siting of permanent oil and gas facilities around lakes. rivers. and important habitat. Offshore 
exploratory drilling would only be allowed in winter in the coastal bays and lagoons from bottom-fast ice pads. 
natural islands. and human-made gravel islands. Protective measures include: |) applying relevant stipulations 
and ROP’s (Section I1.C.6); 2) recommending that the Kasegaluk Lagoon area be designated a Special Area: 3) 
limiting recreational OHV use in portions of the Planning Area: 4) restricting use of airboats: and 5) identifying 
VRM areas. Additional protection may be introduced following future site-specific NEPA analysis. 


The NPR-A Federal lands are excluded from the coastal zone. as noted in the introductory section of the No 
Action Alternative Sec. ['V.B.17. However. Section 307(c 3B) of the Federal Coastal Zone Management Act 
requires that applicants for Federal permuts include as pan of thew application a certification that activities that 
have reasonably foreseeable effects on any coastal use or resource of the coasial zone will be conducted consistent 
with the State's coastal management program. The State may concur or object to an applicant's certification. The 
following analysis 1s based on the hypothetical scenarios developed for proposed oi! and gas activities i the 
NPR.-A and for the non-oil and gas activities that might occur. At the time that future site-specific plans are 
submitted for any activities that have reasonably foreseeable effects on any coastal use or resource of the coastal 
zone. the applicamt would be required to submit a consistency certification to the State. 


a. Effects of Non-Oil and Gas Activities 


Under Alternative B. the type of non-oil and gas activities would be the same as they are for the No Action 
Alternative. only the level of activity and duration would change. Effects related to coastal zone management 
remain the same as those for the No Action Alternative 
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b. Effects of Oil and Gas Activities 
(1) Effects of Disturbances 


The types of activities and related disturbances for Alternative B are the same as they are for Alternative A. Only 
the number of activities would change. It 1s projected for this alternative that the drilling of 5 to 12 exploration 
is and 2 to .8 delineation wells could occur. These could require up to 6 production pads and up to 205 mi of 
pipeline if exploration resulted in development and production. 


Kasegaluk Lagoon and the adjacent onshore area would be unavailable for leasing. several areas would have 
restncted uses with no permanent facilities allowed, and tssue- and arca-based stipulations would apply to several 
of the marine and most of the estuarine and riverine coastal areas (Map 16). Although under this alternative a 
portion of the Planning Area would be unavailable for ol and gas leasing and additional stipulations would apply 
to specified areas. all proposed activities would still be subject to the ACMP standards and the distnct enforceable 
policies if they have reasonably foreseeable effects on the coastal resources and uses of the coastal zone. All 
activities im this category would be reviewed by the State for consistency with the ACMP standards and the 
enforceable policies of the NSB CMP. The analysis for Alternative A remains relevant for Alternative B. No 
permit can be issued for activities having reasonably foreseeable effects on coastal resources or uses of the coastal 
zone until the State concurs or the Secretary of Commerce overrides the State's objection. 


(2) Effects of Spills 


The analysis in Alternative A for “Effects of Spills” (Section TV.C.17.b.2) is also relevant to Alternative B. The 
number of spills hypothesized for Alternative B ts proportionately smaller. but the potential for effects to coastal 
vone management remain the same. The effects of small spills are expected to be minor and localized. Given the 
mitigating measures addressing prevention and response. no conflicts with any of the statewide standards or 
district enforceable policies are anticipated. A large spill would be accidental and very unlikely. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The discussion of the “Effectiveness of Stipulations and Required Operating Procedures” for Alternative A 
(Section 1V_.C.17.c ) is relevant to Alternative B. However, Alternative B includes an additional stipulation over 
those listed for Alternative A. Stipulation E-1| identifies specific areas important for subsistence. wildlife habitat, 
culturaV/paleontological. and traditional/cultural land uses (Map 84) and the possible mmposition of additional 
restriction in these areas based on further investigation of the specific area identified in a plan. This stipulation 
provides additional protections to the listed uses and resources and further reduces any potential for conflict with 
the ACMP. 


d. Conclusion--First Sale 


There are no inherent conflicts with the ACMP standards or the enforceable policies of the NSB CMP. With 
mitigating measures and regulatory oversight. « would be possible to comply with all of the standards and 
policies relevant to on and gas activities that have reasonably foreseeable effects on the coastal resources oF uses 
of the coastal zone. Applicable policies would be more precisely addressed when specific proposals are brought 
forward by lessees. All plans that may have reasonably foreseeable effects must be accompamed by a comustency 
certification for State review and concurrence. No permit would be rsued for activities having reasonably 
foreseeable effects unless the State concurs or the Secretary of Commerce overndes the State's objection 
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e. Multiple Sales 


Although the duration and extent of activites would increase. the type of activities would remain the same. For 
muluple sales, i 1s projected that from 15 to 36 exploration wells and 6 to % delineation wells would be drilled. 
and up to |2 production pads and up to 685 mi of pipeline might be required. The level of activities dors not 
change the applicability of the relevant policies of the ACMP and the district program. they remain the same 
whether one or more sales are held. Applicable policies would be addressed at the time specific proposals are 
submitted to BLM for approval. No permit would be rsued for activities having any reasonably foreseeable effect 
on coastal uses or resources of the coastal zone unless the State concurs or the Secretary of Commerce overndes 
the State's objection. 


f. Conclusion--Multiple Sales 


The potential for conflict with the statewide standards of the ACMP and the enforceable policies of the North 
Slope Borough Coastal Management Program are the same as those for a single sale. No conflicts are anticipated. 


18. Recreation Resources and Wilderness 


a. Effects of Non-Oil and Gas Activities 


The nature of impacts from non-oil and gas activities under Alternative B would be the same as under the No 
Action Alternative. However, certain activities would increase as a result or in support of oil and gas 
development. For example. field activities associated with archeological site clearances such as camps. 
excavations, and aircraft activity all likely would increase. Impacts would be minimal and short term im nature. as 
described under the No Action Alternative. but the total area impacted could increase to | 000 acres (one 
additional camp) from SOO acres in No Action Alternative. 


Although the amount of supplies and maternal transported by winter overland moves may increase under this 
Alternative, these moves generally follow the same route. Therefore. neither the length nor number of green trails 
(see Visual Resources ) is expected to noticeably increase from the No Action Alternative. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


(a) Exploration 


The types of oil and gas exploration activities that occur under Alternative B would be sumular to those under 
Alternative A. However. the level of some of these exploration activities would decrease as compared to 
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Alternative A (i¢.. there would be one less seme -survey operation under thr Alternative than under Alternative 
A). the number of cxploration/delineation wells drilled would decrease from 8 to 7 (5 exploration and 2 
delineation) with oil at $1 8/bbI and 40 to 30 (12 exploration and 18 delineation) with ou! at $ M0V/bbi. 
Consequently. short-term impacts from ongomng sersemc activity Could mcrease from S00 acres affected under the 
No Action Alternative to | 000 acres affected under Alternative B_ However, thes represents a decrease of SOD 
acres from Alternative A. The area that could be umpacted during dniling operations ( winter only} would decrease 
from approxsmately 64,000 acres under Alterative A to $6,000 acres under Alternative B wath on! at $1 8/bbI or 
from 320.000 acres to 240,000 acres with oil at $30/bb1. Accumulating summer season impacts to the arca’s 
naturalness from the greening Caused by ice pads. roads. and arrsinrps would decrease from shout 400 acres (under 
Alternative A) to 350 acres (under Alternative B), with oil at $1 8/bb1 and from 2.000 acre. (under Alternative A) 
to 1,500 acres (under Alternative B) with oi! at $30/bb1. Linear green trails also would be visible from the air as a 
result of sersmmic operations. the number of miles visible would decrease from Alternative A om derect relatromshup 
to decrease im sersmic operations (see Visual Resources Sec. I'V_D_20). 


(b) Development 


The types of onl and gas development activities that would occur under Alternative B are the same as described 
under Alternative A. however the level of development would be less. Assuming onl prices up to $90 (gas prnces 
up to $4.27). as many as 6 production pads. a pump station. up to 205 mi of pipeline. and 2 staging areas could be 
constructed. Accordingly. there could be a long-term loss of solitude. naturalness. of promitive/unconfined 
recreation over an area of up to approximately 203.200 acres ({8.000 acres/pad 1 6 pads| + [8.000 acres/staging 
area \ 2 stagung areas| + [8.000 acres/pump station) + (640 acres/m 1 20'S mi of pipeline |) 


(2) Effects of Spills 


The effects of spills would be the same as described for Alternative A 


(3) Effects to Wilderness Valves 


Impacts to wilderness values of naturalness and outstanding opportunities for primitive recreation oF solitude 
would he as described above and im the Visual Resources section Under this alternative. no area would he 


protected by wiiderness designation 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-2 and A-' under Waste Prevention. Handling. and Disposal and Spills would greatly mcrease the 
protection of wilderness and recreation resources: These stipulations would help reduce. if not ehemnate_ the 
possitilitves of larger fuel spills im pristine areas. or areas that can ill afford amy type of fuel spill These two 
stipulations would not unduly restnct recreationists from using the area resources for the endeavors and yet 
would adequately protect these same resources from hemg empacted from fuel spills in addition to the above 
stipulations. ROP’. A-1 and A-2. dealing with the handling of garbage. would help protect the area s 
recreation/wriderness resources as well as the users 


Other stipulations and ROP’s that would benefit the recreation/wiiderness resources and users of the area are 
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supulatoms C-! (benefit for wilderness valucs only) and ROP’s A-S and A-8 (benefit for both recreation and 
wilderness values) and E-8 and F-! (benefit jor wilderness values only) 


d. Conciusion-—First Sale 


As compared to the No Action Alternative. there would be an mcrease of approximately | 000 acres to 2.000 
actes mm adverse. short-term impa: .. to recreation values from activities other than on! and gas cuploration and 
developmen As compared to Alternative A. short-term mmpacts from ongormg oil and gas cxploration activities 
would decrease from approwimately 64,000 acres to $6,000 acres with on! at $18/bbI and from 320.000 acres to 
240,000 with oil at $30/bb1 


Onl and gas development would result un the long-term loss of sobrtude. naturalness. or primitive/unconfined 
recreation over very few acres with onl at $1 8/b>bI. however, if onl should go to $ 30/bbI1. the long-term lows would 
be an area of approximately 203.200 acres (or 2.2% of the Planning Area) for the life of production fields and 
pipeline. as compared to 235.200 acres under Alternative A. 


e Multiple Sales 


ht ts assemed that additional leave sales under Alternative B would result im additional () to 4 onl/gas fields 
developed. exploratory well sumbers would mecrease. as would delyneation wells An additional 480 mi of 
pepeline om and cast of the Planneng Area to the Kuparuh onl field would be added Total pipeline mileage for new 
oul, gas. and service lines could reach 685 mm. of which 340 mi would he new onl and gas pipelines in the 
Northwest NPR-A (Table IV.29). 


The types of empacts resulting from additional lease sales would he the same as described above for the first sale. 
would not accumulate Impacts from long-term or permanent facilities such as roads. pipelines. gravel pads. and 
pits would accumulate to the extent such facilities are necessary to support additonal exploration and production 
At $18/bb for onl, there would he no production pads. no pypelone miles. and no staging areas and therefore. no 
real faculty mcrease over that needed for a single sale However. if onl were to reach $ M/bb1. the affected area 
would total up to approximately 273,600 acres ({ 8.000 « 6 pads| + [8.000 « | staging areal + (640 acres x 440 mi 
of new onl and gas pepeline |) Some of the pypeline would he outude the Plannung Area The length of pipeline 
withen the Planning Area ts proyected to he 440 mm. the length outuide the Planning Area 1s projected to be 445 mm 
(Table TV-29). 


f Conctusion--Multiple Sales 


Long-term venpacts would be about the same as those of the first sale Should on! sell for $/bb (02). 
long-term impacts would accumulate and mcrease about 4) percent over those for the fir sale and affect a total 
of 494.400 acres. Approxsmately 271.000 would be withen the Planneng area. about ' 4 percent of the Planning 
Area 


As under other alternatives, mmpacts to recreation \ alues from exploratory onl and gas activ mies and from overland 
moewes are comuderatly reduced by resincting these acti thes to wenter months Few recreatiommts vise the area 
during winter month. On a relative wale. few recreations viet the area summe>n or winter 
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19. Wild and Scenic Rivers 


a. Effects of Non-Oil and Gas Activities 


The infrastructure and economic development in the Planning Area and local communities are expected to lead to 
some additional vehicular use under non-oil and gas activities, which might in turn leaG to -cme additional 
erosion of stream banks, particularly at subsistence-use sites. An increase in the number of subsistence cabins 
would be expected. Some decline in the time spent on subsistence activities would be expected if significant 
numbers of local residents were to obtain employment under this alternative. 


The Avak, Tunalik, Nokotkek, and Ongoravik rivers in the Kasegaluk Lagoon area are currently not noticeably 
impacted by non-oil and gas activities, although they are used for subsistence. This situation is likely to continue 
because of the area's distance from local communities and difficulties of access. 


Much of the area would be classified as “limited” or “closed” to off-highway vehicle use. OHV use would be 
expected to expand as vehicular technology improves and more cash comes into the economy, so limits on their 
use would mitigate potential negative impacts on river values including fish. wildlife. cultural, and fossil 
resources. 


The Colville River riparian area is managed by the State of Alaska and the Arctic Slope Regional Corporation. 
These entities could authorize improvements sich as airstrips, lodges, cabin sites. or storage facilities in the 
riparian area that would impact the scenic quality and primitive roadless nature of the river. 


Under Alternative B. the impacts of non-oil and gas activities to river values would be similar to those identified 
under the No Action Alternative. Impacts from recreational OHV use would be largely avoided because of 
increased restrictions on their use in comparison with Alternative A. 


b. Effects of Oil and Gas Activities 


(1) Seismic activity compared to No Action Alternative 


The effects of seismic activity on river values under Alternative B would be similar to those described under the 
No Action Alternative. 


(2) Effects of Disturbances 


The effects of disturbances related to oil and gas development on river values would be reduced in comparison 
with Alternative A. largely because of the restrictions of stipulation E-1, which could limit disturbances in many 
river, lake, and coastal areas. The exception to this, of course, is the Colville River, where BLM does not have 
management authority. The impacts to the Colville River. adjacent to the Planning Area. would be the same as 
those under Alternative A because the riparian area likely to be developed is not under BLM management . 
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(3) Effects of Spills 


The effects of spills under Alternative B on water quality, subsistence, fish, and wildlife values are described 
elsewhere in this Section. The effects would be greater than those expected under the No Action Alternative, and 
somewhat less than those anticipated under Alternative A because of the reduction in leased area. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-1, A-2, A-3, C-1, and C-2 would all limit the impacts that oil and gas exploration and development 
would have on river values. Without these stipulations, greater impacts from spills, and damage to stream banks at 
river crossings would be expected. 


Supulation B-| would be somewhat effective in preserving instream flows in eligible rivers, and in protecting 
overwintering habitat for fish. There is some risk entailed by this stipulation, because it allows for withdrawal of 
stream water so long as resident fish populations are not endangered. This could be taken to allow complete 
dewatering of streams during periods when fish are not present. which would negatively impact instream flows. 


Supulation D-1 and ROP E-6 contribute to the conclusion regarding the impacts of development on fish, wildlife, 
and instream flows. The stipulation and ROP would entail some risk to riparian areas and water quality because of 
somewhat subjective language with regard to acceptable impacts to fish wildlife, vegetation, and hydrologic 
condition. 


Stipulation E-1 could prove effective in limiting impacts of oil and gas development on river values, provided 
effective site-specific analysis and ongoing monitoring studies are sufficient to improve the effectiveness of 
stipulations and operating procedures. 


ROP’s A-1, A-2. A-3, and A-4 contribute to the conclusion that this alternative would have little effect on water 
quality. Without these procedures, adverse impacts to water quality would be expected to increase. 


ROP C-1 would reduce the likelihood of impacts to the free flow of streams by reducing the likelihood of 
additional freezedown and unnatural breakup of rivers. ROP C-1 also provides protection from rutting and 
changes in drainage patterns for riparian areas. 


ROP E-8 could be effective in limiting impacts to river values, particularly fisheries and subsistence activities. 


ROP’s F-1 and 1-1, along with stipulations G-1, H-1, and J-1, would help to limit negative impacts to river values. 


d. Conclusion--First Sale 


Under Alternative B, the impacts of the first sale on Wild and Scenic River values would be limited in scope. 
Impacts are expected to be less than under Alternative A because of additional restrictions that protect stream 
banks, and limit potential withdrawals of water. The Colville River would likely see the greatest negative impact 
to river values because it is not under BLM management, and would probably be crossed by access trails, ice 
roads, and pipelines. The Avak, Tunalik, Nokotkek, and Ongoravik rivers in the Kasegaluk Lagoon area are 
currently not impacted by oi! and gas activities and this situation is likely to continue because of low potential for 
development. 


e. Multiple Sales 
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Multiple sales would have little additional impact on river values. 


f. Conclusion--Multiple Sales 
Multiple sales would have little additional impact on river values. 


20. Visual Resources 


Under Alternative B, the Kasegaluk Lagoon Special Area would be a Visual Resource Management (VRM) Class 
If area. The Colville River. identified estuarine areas, the four rivers in the Special Area (see Table 1-01), and an 
area extending | mi back from the banks of these waierbodies also would be VRM Class II areas. The remaining 
17 rivers identified as eligible for designation as wild and scenic rivers and an area extending from the banks of 
these rivers would be assigned VRM Class III. The rest of the Planning Area would be assigned VRM Class III or 
IV (a change from Alternative A) (Map 22). implementation of VRM prescriptions would take place in an 
individual environmental analysis of each proposed activity. 


a. Effects of Non-oil and Gas Activities 


The kinds of activities other than oil and gas expected under Alternative B would be the same as under 
Alternative A. The impacts from the camps would be the same as under the No Action Alternative and 
Alternative A. 


Although the amount of supplies and materials transported by winter overland moves could decrease under this 
alternative, these moves generally follow the same routes. Therefore, neither the length nor number of green trails 
would be expected to differ noticeably from the No Action Alternative and Alternative A. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Under this alternative. seismic survey work would continue but would increase from one operation (under the No 
Action Alternative) to two operations each winter season. Assuming two crews working per season, ongoing 
seismic operations would be expected to affect 1,000 acres annually, or about 500 acres more than under the No 
Action Alternative. Green trails (see the No Action Alternative) resulting from these operations could increase 
from the Ne Action Alternative with appzoximately 200 mi of intermittent green trails visible from the air during 
any one summer season (up from 100 ini under the No Action Alternative). 


For the first sale, between 7 and 30 exploration or delinection wells are anticipated under this alternative. 
However, because of the limited number of drill rigs available, no more than three wells would be anticipated to 
be drilled at any one time. These impacts would be expected to be greatest within a 1/2-mi to 2-mi radius of each 
drill site, an area of approximately 4,000 acres per well site. Accordingly. under the first sale in this alternative. 
there would be a temporary loss of visual quality over an area of approximately 12.000 acres. 


In addition to the short-term impacts that would result from ongoing exploratory drilling operations, summer 
season visual concern would exist as a result of the greening of vegetation under vacated ice pads, airstrips. and 
roads. This direct impact to the area's naturalness is a result of the same conditions that create green trails-- the 
greater availability of moisture and nutrients as ice or compacted snow melts. This greening of the vegetation 
does not necessarily develop wherever ice pads are constructed or snow is compacted but when it does, it can be 
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very detectable from the air for 2 to 5 years of longer. There is also a “ring effect” around ice pads, airstrips, and 
roads, where vegetation dies adjacent to these snow and ice structures. Assuming approximately 50 acres of ice 

pads, airstrips, and roads per drill site, as many as 1,500 acres (30 vacated sites x 50 acres per site) would be in 

various states of recovery from greening and ring effects. 


Exploration wells also would leave behind a marker pipe. expected to be no larger than a square foot on the 
surface and 6 fit tall. This is essentially a permanent impact, but almost unnoticeable from several hundred feet 
away. 


Under the first sale, a total of as many as six production pads and 205 mi of pipeline would be anticipated under 
this alternative. Although with the cessation of construction activities and closure of material sites the intensity of 
impacts likely would be reduced from the development phase to the production phase. remaining structures and 
associaied activities would have adverse impacts on visual quality. Because production could occur for 30 years. 
impacts would be long term. These long-term, adverse impacts would be expected to be greatest within 42 mito 2 
mi of the pad sites (an area of about 4,000 acres per site). Pipelines would be expected to be elevated about 5 ft 
but could be placed up to 20 ft above ground level. Except during construction and repair, there would be no 
associated on-the-ground activity. Therefore, long-term impacts to visual resources from pipelines would be 
expected to be minimal beyond about a half-mile. This equates to about 640 acres per mile of pipeline. Under this 
alternative, production pads would impact up 'o 24,000 acres while pipelines would impact up to 131,200 acres. 


Under this alternative, one to two staging bases and one pumping station would also be expected. Adverse 
impacts to visual resource values would be similar to those resulting from a production pad and its facilities, or 
about 4,000 acres per siaging base. Accordingly. under this alternative there would be long-term loss of visual 
resources over an area of approximately 4.000 acres to 8,000 acres from the staging bases and approximately 
3,500 acres from the pumping station, the same as for Alternative A. 


(2) Effects of Spills 


The effects of spills would be the same as those analyzed for Alternative A. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The Kasegaluk Lagoon Special Area, the four rivers in the Special Area (Avak, Nokotkek, Ongoravik, and 
Tunalik), the Colville River. and identified estuarine areas would be designated VRM Class II under this 
alternative (Map 22). As Class II, the level of change to the landscape should be low. Management activities may 
be seen, but should not attract the attention of the casual observer. Any changes must repeat the basic elements of 
form, line, color, and texture found in the predominant natural features of the landscape. The 17 rivers outside the 
Kasegaluk Lagoon area that have been identified as eligible for designation as Wild and Scenic Rivers and the 
estuarine areas would be designated VRM Class III. As Class II. the level of change to the characteristic 
landscape should be moderate. Management activities may attract the attention but should not duminate the view 
of the casual observer. Changes should repeat the basic elements found in the predominant natural features of the 
landscape. The rest of the Planning Area would be assigned VRM Class Ill and IV. As Class IV. the level of 
change to the characteristic landscape can be moderate. Management activities may dominate the view and be the 
major focus of viewer attention. However, every attempt should be made to minimize the impact of these 
activities through careful location, minimal disturbance. and repeatition of the basic elements found in the 
predominant natural features of the landscape. 


d. Conclusion--First Sale 
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As compared with the No Action Alternative. there would not be an increase in adverse. short-term impacts to 
visual resources from activities other than oil and gas exploration and development. 


Short-term impacts from ongoing seismic activities would affect approximately 1.000 acres. The greening and 
ring effect of vegetation resulting from ice pads, roads. airstrips and compacted snow would impact up to 1.500 
acres. Short-term impacts from exploratory drilling would encompass approximately 12,000 acres. 


Oil and gas development would result in the long-term loss of visual resources of approximately 166,700 acres 
(2% of the Planning Area) for the life of production fields and pipelines. 


e. Multiple Sales 


For multiple sales, between 21 to 72 exploration and delineation wells would be anticipated under this alternative. 
However, because of the limited number of drill rigs available, no more than three wells would be drilled at any 
one time. Drilling would occur over several winter seasons using ice pads, roads, and airstrips. Temporary on-site 
location of structures (¢.g., drill rigs, bermed drill materials, equipment and housing), vehicles, aircraft, human 
presence and associated activities all would have adverse, short-term impacts on visual quality during the winter 
season. These impacts would be expected to be greatest within a 1/2-mi radius of each drill site (50 acres)--a total 
area of approximately 4,000 acres impacted per well site. Accordingly. under this alternative there would be a 
temporary loss of visual quality over an area of approximately | 2.000 acres for the three wells being drilled at any 
one time. 


In addition to the short-term impacts that would result from ongoing exploratory drilling operations, summer 
season visual concern would exist as a result of the greening of vegetation under vacated ice pads, airstrips, and 
roads (as described above). There is also a “ring effect” around ice pads, airstrips, and roads, where vegetation 
dies adjacent to these snow and ice structures. Assuming approximately SO acres of ice pads, airstrips, and roads 
per drill site, as many as 3,600 acres (72 vacated sites x SO acres per site) would be in various states of recovery 
from greening and ring effects. 


Exploration wells also would leave behind a marker pipe. expected to be no larger than a square foot on the 
surface and 6 ft tall. This is essentially a permanent impact, but almost unnoticeable from several hundred feet 
away. 


Under multiple sales, a total of as many as 12 production pads and 685 mi of pipeline would be anticipated under 
this alternative. Although with the cessation of construction activities and closure of material sites, the intensity of 
impacts likely would be reduced from the development phase to the production phase. remaining structures. and 
associated activities would have adverse impacts on visual quality. Because production could last for 30 years. 
impacts would be long term. These long-term, adverse impacts would be expected to be greatest within a 1/2 mi 
of the pad sites (about 4,000 acres for each pad site). Pipelines would be expected to be elevated about 4 ft but 
could be placed up to 20 ft above ground level. Except during construction and repair, there would be no 
associated on-the-ground activity. Therefore, long-term impacts to visual resources from pipelines would be 
expected to be minimal beyond about a half-mile. This equates to about 640 acres/mi of pipeline. Under this 
alternative, production pads would impact up to 48,000 acres while pipelines would impact up to 438.400 acres. 


Under this alternative, three staging bases and one pumping station would be expected to be built. Adverse 
impacts to visual resource values would be similar to those resulting from a production pad and its 
facilities--about 4.000 acres per staging base. Accordingly. under this alternative there would be long-term loss of 
visual resources over an area of approximately | 2.000 acres for the staging bases and approximately 3.500 acres 
from the pumping station. 
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f. Conclusion—Multiple Sales 


The types of impacts resulting from additional lease sales would be the same as described above for the first sale. 
Short-term impacts such as green trails and pads. and other ongoing activities would not accumulate. Impacts 
from long-term or permanent facilities such as roads. pipelines. gravel pads. and pits would accumulate to the 
extent that such facilities would be necessary to support exploration and production. It is anticipated that such 
facilities would impact about 6 percent of the Planning Area and would affect a total of approximately 505.500 
acres. 


21. Overview of Effects on Wetlands and Floodpiains 


In compliance with Executive Order 11990, Protection of Wetlands and Floodplains, the BLM has prepared 
comprehensive impact analyses on those resources within Northwest NPR-A Planning Area that are considered 
to have the function and value of wetlands as described in Section II1.B.2. Resources included in the overview 
discussion below would be classified as having the function and value of wetlands and floodplains on the Arctic 


North Slope. 
Vegetation (Section 1V.D.7) 


Effects of First Sale: Impacts from activities other than oil and gas exploration and development would be slightly 
less than for Alternative A. 


The impacts of oil and gas exploration and development would be the same types as for Alternative A, but would 
cover fewer acres and may be shifted away from marsh and riparian wetland habitats. Seismic surveys could 
affect 0.2% to 4% (22,500 to 366,000 acres) of the Planning Area per year. Construction of ice roads and ice 
pads would annually impact <420 acres and <170 acres, respectively. Development could involve destruction of 
vegetation on <650 acres and the alteration in plant species composition of <1950 acres. Unless these impacts 
occurred to a rare plant species, these impacts would not likely adversely affect any plant species or community. 
Oil spills would affect <4.3 acres of vegetation within the Planning Area. 


Effects of Multiple Sales: There would be a small increase in the amount of disturbance from seismic activities 
that would be evident at any one time compared to that described for the first sale. Up to 1.940 acres around and 
under ice pads and roads could be disturbed. Development activities from all lease sales would cause the 
destruction of vegetation on <1.260 acres and the alteration in plant species composition of <4,050 acres. Oil 
spills would affect <8.6 acres of vegetation within the Planning Area. 


Soils (Section 1V.D.1) 


Effects of First Sale: Impacts from activities other than oi! exploration and development would be negligible. 
Impacts from seismic surveys and winter exploration would be minor to negligible. Development activities 
would cause loss or disturbance of up to 650 acres of soils. The duration of these impacts would be permanent. 
Oil spills would be cleaned up immediately causing minimal contamination to souls. 


Effects of Multiple Sales: Impacts to soils from exploration activities would be small to negligible, while 
development could permanently destroy soils on up to 1.260 acres. 
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Water Resources (Section 1V_D.3) 


Effects of First Sale: Seismic activities may have short-term impacts on 15 to 60 acres annually and long-term 
(several years to several decades) on 2 to 6 acres annually. The potential short-term impacts, from exploration and 
delineation drilling would be water removal from up to 90 lakes and nverine pools. and during construction. 
increased water impoundments, diversions, thermokarst erosion and sedimentation of up to 2.000 acres. Long-term 
impacts from development of gravel roads. pads and pits, could impact up to | 000 acres. 


Effects of Multiple Sales: Annual impacts from seismic activities would be the same as for the first sale. Although 
shared infrastructure could reduce impacts, overall impacts from other oil and gas activities could be double that 
for the first sale. 


Freshwater Quality (Section 1V.D.4) 


Effects of First Sale: The short-term, localized impacts from seismic and exploratory activity would be reduced 
approximately one third and one quarter. respectively. compared to Alternative A. Long-term impacts from 
seismic would be slightly less than for Alternative A. Impacts from impoundment of water would be one quarter 
less than for Alternative A. Oil spills could degrade water quality along short stretches of some rivers for a few 
weeks, and cause about 6 ponds or small lakes to become toxic to sensitive species for about 7 years. 


Effects of Multiple Sales: Long-term (decade-or-more ) effects of multiple sales would be similar to those for a 
single sale. Oil spills could result in waters of about 8 ponds or small lakes remaiming toxic to sensitive species 
for about 7 years. 


Estuarine Water Quality (Section 1V.D.5) 


Effects of First Sale: The effects of regulated discharges and of disturbance due to permitted construction would 
be similar to those under Alternative A, except in Kasegaluk Lagoon, which would be excluded from leasing so 
there would be no effects. Winter spill effects on estuarine water quality would be similar to those under 
Alternative A, but open-water spill effects would be much lower than with Alternative A. 


Effects of Multiple Sales: The effects of multiple sales on estuarine water quality would probably be slightly less 
than twice that for the first sale. 


E. Alternative C 


The most likely scenarios for oi!) and gas development under each alternative are presented in Section IV.A.1.b 
Given: |) the marginal economics involved with development in the Northwest NPK-A Planning Area: 2) that 
some of the most promising areas for leasing would not be offered under Alternative C; and 3) the protections 
afforded surface resources under Alternative C, the BLM does not project any oil and gas development under this 
alternative unless exceptions were to be granted to the stipulations and ROP’s. Consequently. this analysis of 
impacts from oi! and gas activities under Alternative C generally will indicate that BLM does not anticipate oil 
and gas development activities of any associated impacts 
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Nevertheless, Alternative C would allow leasing. Unforeseen discovernes. advances im technology. or changes in 
oil field economics or in market conditions could lead to development of those jeases. The activities associated 
with that development would generally be the same types as those described in Alternatives A and B. 


1. Soils 


a. Effects of Non-Oil and Gas Activities 


The types of activities and associated impacts that could affect souls under Alternative C include those analyzed 
under the No Action Alternative. Effects would be similar to those evaluated under vegetation. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Those areas subject to oi! and gas exploration activities would see effects similar to those described under 
Alternative A. The number of wells might be reduced to a range of 2 to 6 with total of up to | acre of soil lost or 
disturbed from well cellars. 


Under Alternative C, development is considered unlikely. Effects from gravel pads. pump stations. material sites. 
and pipelines would not exist. However, if development were to occur. the effects would be similar to the 
evaluation under Alternative A, with a reduction in the number of activities. The fixed size of development areas 
would likely remain the same. Acreages are not calculated. as no development is foreseen under this alternative. 


(2) Effects of Spills 


As there 1s no development assumed to occur under Alternative C. the likelihood of o1! spill umpacts to souls 
would be limited to those occurring from seismic exploration and exploratory drilling. No small, refined-onl spills 
are projected to occur from activities under Alternative C. If a fuel spill were to occur, soils would be affected if 
the vegetation 1s altered. The oi! alone would decrease vegetation growth, but ot! spills probably would leave the 
surface organic mat intact. Spill cleanup however. is more likely to damage souls. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The effectiveness of Stipulations and ROP’s is the same as described under the No Action Alternative and the 
exploration portions of Alternative A. 


d. Conclusion--First Sale 


Impacts to vegetation from actis ities other than oil exploration and development under Alternative C would be 
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unlikely to cause loss of souls and any impacts would be expected to be negligible. 


Impacts from exploration that requires winter operations again would be unlikely to cause loss of souls. Any 
impacts would be expected to be minor to negligible. the single measurable umpact being that of well cellars. 


Development is assumed to not occur with this alternative. The area of soils impacted by any spills would be 
simular to the area of vegetation affected. Spills would be cleaned up immediately. causing minimal 
contamination to sosls. 


e. Multiple Sales 


It 1s assumed that additional lease sales could occur under Alternative C. but again. no development ts proyected. 
The annual level of seismic operations 1s assumed to stay the same. The total number of exploratory and 
delineation wells would increase to 5 to 16 wells drilled from ice pads, resulting im up to | acre of soils lost or 
disturbed from well cellars. 


f. Conciusion--Multiple Sales 


Generally, under Alternative C impacts would be similar in nature to those under Alternative A without the 
development phase. Impacts to soils from exploration activities would be small to negligible. while development 
impacts would remain small to moderate. The duration of these impacts would range from several years if the 
vegetation were disturbed up to several decades if the soils were destroyed. The overall impact to soils of the 
Northwest NPR-A Planning Area would be negligible (with sersmic) to moderate (with development). 


2. Paleontological Resources 


a. Effects of Non-Oil and Gas Activities 


Under Alternative C, the type of non-oil and gas activities would be the same as they are in the No Action 
Alternative. however the level of activity and duration could be expected to increase somewhat. Despite this 
imcrease im activity the impacts on paleontological resources. which are usually relatively deeply burned. would 
still be minimal 


b. Effects of Oil and Gas Activities 


Under Alternative C. which provides the highest level of environmental protection for the Northwest NPR-A 
Planning Area. the level of seismic activity would be expected to mcrease slightly beyond that of the No Action 
Alternative. While much of the Planning Area would be open for ot! and gas exploration, a subvtantial amount of 
the high onl and gas potential area would have significant stipulated env ronmental constraints in place Stull. there 
would be an increase in the lessees need for additional sersmic data. While the types of potential wmpacts to 
paleontological resources would be the same im Alternative C as those described im the No Action Alternative. the 
heightened level of seismic activity would increase the possibility that impacts could aocur. While the level of 
sersmic activity for Alternative C would be «xpected to be somewhat less than nt would be for Alternative A. the 
levels of other oni and gas activities wordd be comuderably reduced. because Alternative C is much more 
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environmentally restnctive than Alternative A. particularly near areas wath high onl and gas potential. In the areas 
open to exploranon under this alternative. the deeply buned context of most paleontological remams generally 
precludes any significant mmpact to the resource and in the areas where paleontological remamms are known to 
occur on the surface. protective stipulations are m place. 


resources are not ubsquitous in the Planning Arca. as are habitat and wildlife. As a result, it is 


Paleomological 
quite possible that on! and gas exploration or development activities would have no impact on paleontological 
resources simply because onl and gas activities would occur where no paleontological resources are pre - ont. 


(1) Effects of Disturbances 


Under Alternative C. the level of oil and gas activity im the Planning Arca would be significantly reduced from 
that of Alternative A. Because most of the activity that would be carned out would occur during the winter 
months. the potential for umpact to buned paleontological resources would be relatively low. The likelihood of 
impacting surface paleontological matenals would also be low because of thew rsolated and rare cccurrence and 
because of stipulations governing oil and gas exploration activities im the areas mm which they are most likely to 
occur. 


The drilling of as many as four exploration wells and two delineation wells could occur under Alternative C. 
Although six wells could be drilled m a single winter season, rt 1s anticypated the work would be conducted over 
more than one season. As always. drill pads. camp pads. roads. and airstnps would be made of ice and snow. 
Because no permanent pads. roads. or airstrips would be constructed (requiring no gravel or rack) no significant 
disturbance of the grownd would occur and buned paleontological resources would not be im yeopardy The only 
sugnificam subsurface disturbance that would occur as a result of the dniling would be the creation of the drill 
hole itself It ts possible that dniling the borehole could umpact significant accessible paleontological maternal, but 
the likelihood of that cocurrence 1s minuscule. 


Under Alternative C. it ts assumed there would be no development because of the restnctiveness of the 
therefore. no subsequent environmental impacts. However. if development were to occur, the effects 
of the assumed disturbance (1.¢. the construction of several production pads connected by roads, one airstrip, one 
pump station. one staging base and approxmmately | 30 mi of pypeline) could possibly occur under Alternative C. 
Surface disturbance resulteng from this work would impact approxmmately | 40 acres. but there would be little 
subsurface impact associated with these activities. The primary source of potential impacts to paleontological 
resources would result from the excavation of maternal for construction of the permanent facilities. If the source of 
materials for pads. roads. and airsinp was terrestrnal. then extraction of maternal could impact paleontological 
resources. It 1s anticypated that pipelines would not have associated all-weather roads or pads and would be 
constructed during the winter months from an ie road and/or pads. Therefore. the only significant umpact 
resultong from pipeline comstruction would he associated with the placement of VSM's Depending on the depth at 
which the VSM's were set. it 1s possible (though highly unlikely). that buned paleomtological resources would be 
impacted If buned prpelines were to be used. disturbance and impacts to paleontological resources could occur 
during excavation, construction and burial. depending on the depth. size. and location of the pypeline. The 
potential for umpacts to surface paleontological resources under this alternative have been previously discussed. 


(2) Effects of Spills 


An estimated 65 to 80 percent of all spills are confined to a pad Spills not confined to a pad usually are confined 
to an area adjacent to the pad. In the exploration stage. it 1s assumed that any spills would occur on an ie pad, we 
road. or during winter conditions. where cleanup would be less evasive than with a summerteme terrestrial spill 

In any cave. paleontological resources usually are so deeply burned that they would not be affected by evther a spill 
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or subsequem spill cleanup. If present. surface paleontological remains Could be umpacted m the same manner as 
surface cultural matenal. However, since the occurrence of significant surface paleontological remains is far less 
common than cultural temas. the probability of amy mmpact would be remote. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Under Alternative C. stipulations E-la. fg. i. 1. and s. and ROP C-1 ¢ apply to paleontological resources. 
However, stipulation E-| applies to only a very few specific locales within the Northwest NPR-A Planning Arca. 
and ROP C-1 applies only im an ancillary sense. There is no general stipulation or ROP specific to 
cultural/paleomtological resources. The NHPA requires that an archacological/paleontological resource survey be 
completed before any undertaking occurs on Federal lands. Ground disturbing activities. such as the construction 
of buned pupelines. are considered undertakings. If paleontological resources were to be identified during the 
survey. Federal law requires that all umpacts to these resources be mitigated to the satisfaction of the land 


d. Conciusion--First Sale 


Under Alternative C. impacts to paleontological resources from management activities other than onl and gas 
exploration would be as previously stated Impacts would include displacement and/or destruction of resources 
and would be anticipated to be minimal regardless of the level of sersmac activity. Under Alternative C. the 
potential impacts to paleontological resources from first sale onl and gas exploration would be significantly 
reduced from those im Alternative A because of mcreased environmental constraints and the resultant reduction of 


exploration activities. 
e Multiple Sales 


Under Alternative C. the potential for umpacts to paleontological resources would be minimal While the scattered 
nature of paleontological deposits and the fact that the locations of most deposits remain unknown (making i 
somewhat difficult to assess the lhelshood and severtty of potential uempacts). the environmental constramts 
present in Alternative C would be expected to further reduce potential mmpacts 


f. Conclusion--Multiple Sales 


Under Alternative C. potential umpacts to paleomological resources from management acti ies other than on! and 
gas exploration would be as previously described At the same time. the probability of the occurrence of such 
impacts should decrease siightly from those assumed under Alternative A Under Alternative C. the potential 
impacts to paleontological resources from onl and gas exploration would be minimal 


3. Water Resources 


a. Effects of Non-Oil and Gas Activities 
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C would be semular to those m the No Action Alternative. except that the number and frequency of Camps and 
moves would decrease somewhat. The amount of decrease «wld depend on management actions on Land. water. 
and resource monsonng as related to leasing activities, Alternative C protects all areas sdentsfied as special 
resources. including those arcas adjacent to streams and lakes identified as critical aquatic habutat. Therefore. 
most (if not all) of the addstional camps and moves likely would be af some distance from these critical aquatic 
habutat areas Because surface disturbing activities--as defined by events of such magnitude. extem. and duration 
to create the effects discussed im Sec. IVC 3--would not be expected. there probably would be no segnificant 
long-term effect on water resources. However. there could be some sites that require remediation from earher 
exploration or military activities, which are discussed under Hazardous Materials (Sec HAI f). 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Alternative C would be semular to those under Alternative A. except that the number and frequency of these 
activities would decrease significantly (Table IV 0S and Table IV 417). The decrease would depend on the number 
of leases tssued. the number of proposals for exploratory activity. and the locations of thrs activity Sersemac 
activities probably would decrease relative to Alternative A ( Section IV_A.1 2.3). but still would occur. While 
observations by BLM personnel and others ( National Research Council, 2003) indicate that short-term empacts 
(such as diverwons of shallow water tracks and lumited ponding} are estimated at about one per cent of the 
proposed sersmaic lines per season (Section IV A |b). newer. low -ground-pressure equipment could reduce this 
sugnificantly. to about four acres. Long-term impacts due to thermokarst erosion. such as divervions of shallow 
water tracks and limited ponding. are estimated at less than a tenth of an acre Where disturbance does occur, it 
could take from several years to several decades for the effects to be ameliorated (Walker @ al, 1987). 


The estimated total winter water pumpage for the levels of activities (Section [V_A.1.b.4 ) under Alternative C 
could be more than 12! million gallons. or the equivalent of 37! acre/ft. As noted in Section [V.C_3.b. a typical 
large tundra lake used as a winter water source could have from less than 10 to over 100 acre/ft of water available 
for pumping This estimate assumes the drawdown bumitation of 15 percent of the under-ice water volume 
required by stipulatvon B-! for all winter water usage Water withdrawal from nverme pools would not be 
permitted under Alternative C Depending on the areas leased and number of exploratory wells dniled. annual 
water usage for exploration under Alternative C could require pumping water from as few as 4 to as mamy as 40 
or more lakes during a winters exploration season Since all of the areas adjacem to streams and lakes sdentified 
as critical aquatic habitat would be unavailable to leaseng. little (if any) exploration and development would likely 
he near these critical aquatic habvtat areas Limeteng the exploration and development activities to only those areas 
not mn active floadplams or on stream and lake shores would decrease the nk of drsiurtung stream hanks and 
lakes 


While development 1s not projected under Alternative C. future development im the western portion of Northeast 
NPR.A Planning Area or near Barrow could provide mnfrastructure and stimulate development in the Northwest 
NPR.A Planning Area For a lemited. single-field development. gravel construction of pads. roads. and an aerstnp 
would cover about a 100-acre footprint under Alternative C In the coastal plain of the North Slope--where low 
surtace grachents limit flow and permafrost 1 ubiquitous. gravel construction can create ugnificant water 
impoundments and thermokarst erosion equivalent to twice the area directly covered by gravel. or up to 200 acres 
m the case of Alternative C Borrow pits created by gravel mining could mmpownd of diver water from an area of 
20 to SO acres per site, or from SO acres total under Alternative C. Unlike the ice roads and pads. gravel structures 
and pats would create long. term mmpacts over the life of the freldis) 
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If cal papelnes were to rewht froan am, development under Alternative C. they could range up to SO mm om length 
and affect up to 100 acres of water rewsuroes. promaniy through temporary umpoundments. drverwom and 
sedimentation dunng comtruchon If gis papelenes were also constructed. umpacts could dawhle--up to 200 acres 


(2) Effects of Spills 


Under Alternative C. the projected number and volume of oil spills is zero (Sec. 1V_A.2 and Table App 9-49). 
Because Alternative C would protect more areas of special aquatic resources from amy sprlls--encluding those 
areas adjacem to streams and lakes identified as critical aquatxc habutat--adverse effects on water resources should 
be much lews than under Ahernatives A or B. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Supulations that protect water resources under Alternative C are «mulatto those under Alternative A Additional 
stipulations in Alternative C are noted in Section IV.C 3c andIV.C.3e. There would be no requirement to 


preserve natural dramage patterns when comtructing gravel roads. arrsiryps. and pads under Alternative C 


d. Conciusion--First Sale 


The mmpacts of activities other than onl and gas exploration and development under Alternative C would be 
expected to he significantly less than those under Alternative A The potential short-term rmpacts from 
exploration and development would he water withdraw als from up to 40 lakes, and--durmng 

construction increased water empoundments. diversions. thermokarst crowion and sedimentation of up to 150) 
acres. Long-term impacts from development of gravel roads. pads and pits (wich as melteng of permafrost and 
disrupting dramage patierns) could umpact up to 200 acres Roads would pose the wngle most sageificant umpact 
hecause of the diversiams. nmpcundments. and mcreased sediments runoff associated with them. so lumeteng the 
length of the roads would cause the greatest reduction m mmpacts to the water resources While amy 

surtace disturbing activity could affect water resources. Alternative C would protect more areas of special aquatn 
resources. unchuding those areas adjacent to streams and lakes identified as critical aquatic habetat The potential 
adverse effects of Alternative C on water resources should be very much less than Alternative A 


e Multiple Sales 


Whule the effects of onl and gas exploration from multuple leave sales could be up to three tomes greater than the 
first sale. empacts would not necessanly go up proportionally indirect wmpacts. such as thermoekars and erowon 
and sedimentation from channel alteration of gravel remo al might not oocur until many years after the orginal 
development Shared use of wnfrastructure such as airfields. roads. camps. and pipelines cowld segnificantly reduce 
the «ize of the wmpacted areas and adverse effects to the water resources Even where infrastructure was shared. 
both long and short-term umpacts. as noted above (as well as recovery trmes). could morease somewhat. 
depending on the number of leases meued. the sumber of proposals for exploratory activity. amd the lacatioms of 
thes activity Roads would pose the wnagle mou sagnificant wmpact hecause of associated diverwoms. 
impoundments and mcreased sediments runoff. so lemeting the length of the roads would Cause the greatest 
reduction om rmpacts to the water resources While difficult to quantify muluple sales cowld reselt om shorn term 
impacts. from exploration and delineation well drilyng--of water remen al from up to BO lakes amd moreased 





ENVIRONMENT AL CONSEQUENCES (, 4 7 v.%8) 








Northeew Nanonal Petrotewm Rewerve  Alanta 





water mmpoundments. diverwons.. thermokart crowon and sedementaiion of more than 700 acres Long-term 
ompacts from develapment of gravel raads. pads and pats could smpact more than 350 acres of water resources 


f. Conclusion—Multiple Sales 


Adverse mmpacts from muluple lease sales could be up to 4} tomes greater than a single sale. whole mdirect 
impacts mmght take years to develop While shared mfrastructure could reduce the adverse effects to water 
resources of mulbuple sales, both long- and short-term mmpacts (as noted above). as well as recovery times. could 
mctease somewhat. depending on the number of leases issued. the number of proposals for exploratory activity. 
and the locations of this activity. 


4. Freshwater Quality 


a. Effects of Non-Oil and Gas Activities 


b. Effects of Oil and Gas Activities: 


(1) Effects of Disturbances 


Exploration activities (such as 2-D and 3-D seremic activity and ice-road and pad construction) that could affect 
water quality under Ahernative C would be less than those described under Alternative A Total acres with 
damage to vegetation caused by verse tranls would be an order of magnitude less than that for Alternative A. 
Water quality could be degraded over less than an acre Annual we pad and road construction (4%) to 440-acre 
foctpriat each year), driling. and domestic (crew ) needs for water could require winter purmpeng of unfrozen 
water from nearby lakes Most of this water use would be for we roads Pad construction, dnileng. and crew needs 
together would require water use equivalent to 4 to & acres of lake The areas affected would shift each year. as 
the we roads are realigned and shifted to avond Comtenued compaction of vegetation Upsiope mmpoundment of 
snowmelt waters by we roads could accur bnefly but would have no effect on water quality. 


Development activites within the Planning Area that could affect water quality under Alternative A are we road 
and wwe pad construction and onl sprils 


During the seasonal construction phase. annual « ater demand would be on the order of 47 acre feet for each field. 
requirmng & ater from an additional |2 acres of lake for each field After mayor comstruction 1s finshed. annual 
water demand would decrease to about 15 acre-feet per year for each field. requiring about § to 20 acres of lake 
for water supply The areas affected would shift each year. as the we roads are realigned and shifted to avond 


contenued compaction of vegetation Upsiope rmpowndment of snowmelt waters by we roads could accur bnefly 
but would have no effect on water quality 


The prmary «ater quality effect trom comaruction and placement of gravel structures 1 related to upslope 
mmpowndment and thermokars crowon Gravel comtraction of pads within field roads and freld arrvinp «ould 
cover about a 100-acre footprint per field, of a total of 100 to 400 acres wader Alternative C_ In flat. thaw lake 
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plains on the North Slope. gravel construction can be anticipated to result in upslope water impoundment and 
thermokarst erosion equivalent to twice the area directly covered by gravel (200 to 800 acres in this case). Unlike 
the situation for ice structures, the same locations would be affected by g7=vel structures each year over the life of 
the field(s). These locations, however, would not be within the area unavailable for leasing under Alternative C. 


(2) Effects of Spills 


Spills would be another impacting agent on water quality. No crude spills or fuel spills are projected to occur 
under Alternative C. Development would not be expected to occur under this Alternative. but if development 
were to occur and spills were to occur, the effects would be essentially the same as those described in Section 
IV.C.4.b. Potential spill locations would not be within the areas unavailable for leasing under Alternative C. 


If a spill were to occur and reach a lake or stream. the effects would be similar to those described for Alternative 

A. in Section IV.C.4.b. At the level of activity estimated in Alternative C, it would be unlikely (though possible) 

for a spill to enter the marine environment. Major crude-oil spills generally result in peak dissolved-hydrocarbon 

concentrations that are locally and marginally at toxic levels. A spill > 1.000 bbi could temporarily (for about a i 
month) contaminate water over a few hundreds of square miles above the chronic criterion of 0.015 ppm. 

Concentrations above the |.5-ppm acute toxic criterion could occur over a few tens of square miles during the 

first several days of such a spill. 


Such a spill would be unlikely under this alternative and water quality is not anticipated to be affected by spillage 
of crude oi! produced as a result of this alternative. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations and ROP’s that decrease the potential for a crude oil or fuel spill to enter a water body would reduce 
potential effects and benefit water quality. Suipulations A-1, A-2. A-3, D-1, E-1, E-3, E-S, and G-1., and ROP’s 
A-3, A-4. A-6, 4-8, and B-1 would provide protection to water quality by reducing the potential for oil and gas 
activities to adversely affect nearby lakes, streams. and rivers. 


d Conclusion--First Sale 


Effects under Alternative C would be less than those described for Alternative A. Effects for activities other than 
oil and gas would be similar to those for Alternative A. Water quality up to 2.000 acres could be affected by 
construction or placement of ie or gravel roads and other structures. If an or! spill were to occur, 1 could result in 
water of ponds or small lakes remaining toxic to sensitive species for about 7 years 


e. Multiple Sales 


Semmuc trail activities would be similar to those for a single sale. During exploration, annual ice pad and road 
construction (390- to 620-acre footprint each year). drilling. and domestic (crew) needs for water could require 
winter pumping of unfrozen water from 150 to 2.40 acres of nearby lakes. Most of this water use would be for ice 
roads. Pad construction, drilling. and crew needs together would require water equivalent to 4 to 8 acres of lake 
Because of the continued need for ice roads, annual water use during development for ice-road construction 
would be similar to that for exploration, requiring extraction of water from 150 to 230 acres of intermediate-depth 
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lakes. During the seasonal construction phase. annual water demand would be on the order of 37 acre-feet for 
each field, requiring water from an additional 12 acres of lake for each field. 


The primary water-quality effect from construction and placement of gravel structures ts related to upslope 
impoundment and thermokarst erosion. Gravel construction of pads, within-field roads. and field air strip would 
cover about a 100-acre footprint per field, or a 200- to 600-acre total. In flat thaw-lake plains on the North Slope. 
gravel construction can be anticipated to result in upslope water impoundment and thermokarst erosion equivalent 
to twice the area directly covered by gravel, or up to 1.200 acres. Unlike the situation for ice structures, the same 
locations would be affected by gravel structures each year over the life of the fields. 


If development were to result from multiple sales. spills could degrade water quality of some ponds or small 
lakes, with resultant toxicity persisting and eliminating sensitive species in their waters for about 7 years. Water 
quality could be degraded over a few weeks along a short stretch of a river from an oil spill. The spreading of a 
similar-sized spill over a larger lake for a few weeks could be considered an effect on water quality. 


For multiple sales under Alternative C. an oil spill could individually contaminate receiving water over several 
tens of square miles to levels above chronic criteria but below acute criteria. 


f. Conclusion--Multiple Sales 


Long-term (decade-or-more ) effects of multiple sales would be «tightly greater than those for a single sale. 
Although no spills are projected under Alternative C. a spill could contaminate the water in ponds or small lakes. 
remaining toxic to sensitive species for about 7 years. Water quality could be degraded over a few weeks from an 
oil spill along a short stretch of nearby rivers. 


5. Estuarine Water Quality 


a. Effects of Non-Oil and Gas Activities 


The effects of non-oil and gas activities under Alternative C would be similar to those that would be expected to 
occur under Alternatives A and B. 


b. Effects of Oil and Gas Activities 


The NPR-A coastal bays and lagoons would be unavailable for leasing under Alternative C. Low levels of seismic 
surveying and exploration are projected. Although no spills arc projected under Alternative C. there would still be 
a slight chance of spills from fuel transported across the bays for onshore exploration. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s concerning fuel transport and storage would be as effective as with Alternatives A and 
B 
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d. Conclusion--First Sal 


The coastal waters would not be available for leasing. therefore no drilling--and thus no discharges or platform 
construction--would occur in NPR-A coastal waters. There would be a greatly reduced risk of spills. but still a 
slight chance spills from fuel transported across the bays for onshore exploration. 


e. Multiple Sales 


It is assumed that additional lease sales could occur under Alternative C, but there would be no offshore leasing 
and therefore no offshore exploratory or development drilling. The annual level of seismic operations for future 
leasing and exploration is assumed to be lower that for Alternative B. 


f. Conciusion--Multiple Sales 


There would be a very low level of effect on estuarine water quality resulting from the first lease sale with 
Alternative C, so subsequent lease sales with Alternative C would have a similar. very low level of effect. 


6. Air Quality 


Impacts to air quality would result from emissions. Disturbances and noise do not Cause air-quality impacts. 
Supporting materials and discussions are presented in Sec. I11.A.3.b (description of existing air quality on the 
North Slope of Alaska). 


a. Effects of Non-Oil and Gas Activities 


The potential impacts on air quality from non-oil and gas activities under Alternative C would be negligible. Air 
pollutants are discussed under the No Action Alternative (Sec. [V.B.6). 


b. Effects of Oil and Gas Activities 


Impacts to air quality from air emissions, oi! spills, oil-spill cleanup, accidental em sions, and other factors 
would be less than those discussed under Alternative A (Section IV.C.6) and B (Section IV_D.6). Effects to air 
quality in the areas unavailable for leasing would not occur 


Effects on air quality from air emissions would be only a very small percent of the maximum allowaMe 
Prevention of Significant Deterioration (PSD) Class Il increments. The concentrations of criteria pollutants in the 
ambient air would remain well within the air-quality standards. Consequently. there likely would be only a 
minimal effect on air quality with respect to standards. Principally because of the atmospheric dispersion of 
emissions, the other effects of air-pollutant concentrations from exploration and development and production 
activities or accidental emissions would not be sufficient to harm vegetation. A light. short-term coating of soot 
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over a localized area could result from oil fires. 


The Alaska Department of Environmental Conservation (ADEC) has jurisdiction for regulating and permitting 
ait-quality emissions within the Northwest NPR-A Planning Area. Operators would be required to meet ADEC's 
requirements for air emissions, including the need to obtain construction and operating permits. Construction 


air-quality permits include PSD requirements. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Mitigation of adverse air-quality impacts would result from operators’ use of the best available technology to 
control discharges. None of the stipulations and ROP’s is applicable to air-quality impacts. 


d. Conclusion--First Sale 


The air-quality analysis is based on the specific emission controls and emission limitations that the operators 
would apply to meet the appropriate State regulations and permit requirements for any development and 
production activities. The effects of all these activities would cause only small, local, temporary increases in the 
concentrations of criteria pollutants. Concentrations would be within the PSD Class II limits and NAAQS. 
Therefore. effects from Alternative C would be low. 


e. Multiple Sales 


Impects to air quality from air emissions, oil spills, oil-spill cleanup, accidental emissions, and other factors 
would be less than those discussed under Alternatives A (Sec. IV.C.6) and B (Sec. 1V.D.6). because less area 
would be available for leasing aad no development activities are projected to occur. No air-quality effects would 
occur in the areas not available for leasimr 


f. Conclusion--Multiple Sales 


The air-quality effects of all activities under all sales would cause only small increases in the concentrations of 
criteria pollutants. Concentrations would be within the PSD Class II limits and NAAQS. Therefore. effects of 
Alternative C from multiple sales would be low. 


7. Vegetation 


Ground-impacting management actions within the Northwest NPR-A Planning Area that could affect vegetation 
under Alternative C include those analyzed under the No Action Alternative and those resulting from exploratory 
drilling for oi! and gas resources (analyzed under Alternative A). 


a. Effects of Non-Oii and Gas Activities 
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The impacts of management actions under Alternative C would be simular to those described under the No Action 
Alternative except that the total areal extent of archacological/paleontological excavations could increase to 2 
acres per year from the | acre per year under the No Action Alternative. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


If it ts assumed that impacts to vegetation from any of the disturbance factors below would occur to different 
land-cover classes in proportion to their occurrence in the Planning Arca (Table 111-06) (with the exception of the 
three water classes), then these impacts, whether or not quantified as to area involved, would occur among the 
land-cover classes as presented in Table IV-23. However. this assumption would be invalid under either of the 
two following potential scenarios. 


As discussed in Section II], Description of the Affected Environment, over 95 percent of the Planning Area can be 
classified as “wetland” by some definitions. There are. however, some general differences between the northern 
and southern portions of the Planning Area. The northern portion lies in the coastal plain and has a higher 
frequency of “marsh wetlands” (aquatic, flooded tundra, and wet tundra land-cover classes, (Table IV -23). 
whereas the southern portion lies in the foothills and has a higher frequency of “tussock wetlands” (tussock tundra 
and dwarf shrub land-cover classes, Table 1V-23). If it is assumed that exploration or development activity would 
more likely be concentrated in the northern portion of the Planning Area. then the “marsh wetland” cover types 
would be affected in greater proportion than suggested in Table [V-23 and the “tussock wetland” cover types 
would be affected less. The comparative value of these two generalized wetland types depends upon the context 
in which they are being evaluated. For instance. the “marsh wetlands” are generally of greater importance to 
waterbirds, whereas the “tussock wetlands” are generally of greater importance to some shorebirds and songbirds. 
and to caribou. 


Secondly. if development were to be proposed at a location addressed by stipulations E-1, E-3, E-4. or J-1 (see 
below). the location of the development could be shi‘ted to some extent to avoid (as much as possible) the 
vegetation types considered of greater importance in that local area for the protection of specific resources. In this 
case, these would most likely be of either the “marsh wetland” type. or riparian shrubs (low or tall shrub. Table 
IV-23) 


(a) Exploration 


Under Alternative C, it 1s assumed that one seismic survey, either 2-D or 3-D, would occur in the Planning Area 
during alternate winter seasons. This 1s the same level of activity assumed under the No Actron Alternative. which 
fully describes the characteristics and areal extent of subsequent impacts. Overall, depending on the survey type 
and the number of line-miles actually accomplished per survey. the range of areas impacted by all sersmic 
operations would be 11,000 to 183,000 acres about every other year 


Impacts of exploratory and delineation drilling under Alternatrve C would be of the same type as described under 
Alternative A, but there might be 2 to 6 wells drilled under Alternative C (rather than 8 to 40 projected under 
Alternative A), for a total of <35 acres affected under ice pads. li one of these ice pads were to be maintained over 
a summer, vegetation would likely die around its perimeter, affecting <0.05 acres total. Under Alternative C, it ts 
assumed that at most one ice road would be built per year rather than the 0 to 3 under Alternative A. affecting 
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210 acres per year. Well cellars around the 2 to 6 wells would replace <0.01! acres of tundra. 


(b) Development 


Under Alternative C. it is assumed that development of any oil/gas ficids would be unlikely (in contrast to up to 5 
fields for Alternative A). If Alternative C were to be implemented. there would be none of the impacts associated 
with gravei pads, pump stations. material sites. or pipelines as described under Alternative A. However. 
development would still be permissible under Alternative C. and unforeseen economic circumstances might make 
future development feasible. In this case. the impacts to vegetation would be of the same types as those analyzed 
under Alternative A. They are not quantified here because of the assumption of a no-development scenano for 
this alternative. 


(2) Effects of Spills 


Under Alternative C. it is assumed there would be no development. If development were to occur. then spills 
associated with development could occur. Those spills are not quantified here because of the assumption of a 
no-development scenario for this alternative. Even though no spills are projected to occur under the 
no-development scenario, some small spills of refined oils. and perhaps crude oil. could still occur during sersmic 
exploration and exploratory drilling. Since the level of seismic exploration and drilling would be reduced. and 
since most spills occur during the development phase. there would be much less area affected by spills under 
Alternative C than the S$ acres affected under Alternative A 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s that would reduce the acreage of impacts to vegetation under Alte, native C are those 
that reduce the areal extent of gravel cover or alterations to tundra during exploration or development (stipulations 
D-2 and E-2. and ROP’s E-2 and 1-1) and those that would reduce the probability of oi! spills reaching the tundra 
or spreading further once they reach the tundra (stipulations A-1 and A-2: ROP’s A-3. A-4b and c. 4-6, A-7, A-®. 
E-1, and 1-1). Stipulations E-1, E-3, E-4, and J-1 would not resluce the acreage of vegetation impacted by an 
action, but might shift the impacts from more valuable wetland or riparian vegetation types to habitats perceived 
as lesser in value. Stipulations and ROP’s that would reduce the level of impacts to vegetation--but not the areal 
extent of impacts--are stipulation A-| and ROP’s A-6 and A-7 (by providing better cleanup of spills). and 
stipulation C-1b and ROP’s C-1c. d. and e. and 1-1 (by reducing impacts of off-road vehicles). Stipulations E-4 
and G-1 could increase the probability that altered vegetation would eventually be returned to a natural. or at least 
more productive. state. These stipulations would be effective m reducing impacts to vegetation 


d. Conclusion--First Sale 


Impacts to vegetation from activities other than oil exploration and development under Alternative C would 
involve cither disturbance or destruction, and would affect a negligible fraction of the Planning Area. The 
impacts of onl exploration would be of the same types as for Alternative A. but would cover fewer acres because 
of the reduced level of activity by the oil/gas industry. Exploration activities would include: vegetation 
disturbance on 11,000 to 183,000 acres every other year from seismic surveys: conmstructic’ “1 ie roads on <210 
actes per year and ice pads on <35 acres: and permanent. minor vegetation destruction an. ‘eration from the 
construction of exploration well cellars. It 1s assumed that no development would occur unuct Alternative C. so 
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none of the impacts of development as described under Alternative A would occur. Although none are 
spills could occur during seismic surveys and exploratory drilling: any spills would affect much less than the 5 
acres for Alternative A. 


e. Multiple Sales 


it ts assumed that additional lease sales under Alternative C would result in additional exploration activities, but 
that there would still be no oil/gas fields developed. The annual level of seismic operations would be assumed to 
stay the same as for the first lease. and i would be expected that recovery from at least 90 percent of the impacts 
from the carhest surveys would be complete before additional seismic operations would commence as a result of 
multiple sales. The total number of exploratory wells would be assumed to increase to 3 to 12 for multiple sales 
from | to 4 for a single sale. and delineation wells to 2 to 4 from | to 2. for a total for all lease sales of 5 to 16 
wells drilled from ice pads. Vegetation destruction from well cellars would still affect <0.01 acres. and vegetation 
death around ice pad perimeters would increase to <0).1 acres. Tundra would recover from the latter in one to a 
few years. The total acres of tundra affected under ice pads would increase to <90 acres. but there would probably 
be no increase in the number of ice roads built to accommodate these pads. 


With the assumption that no oil/gas fields would be developed following multiple lease sales under Alternative C. 
impacts from development would remain at zero as for the first lease sale. The likelihood of refined oi! spills from 
seismic surveys would remain the same as for the first sale. 


f. Conclusion--Multiple Sales 


The impacts of oi! exploraticn following multiple lease sales under Alternative C would include about double the 
vegetation disturbance from seismic work as under a single-sale scenarw for Alternative C. and about one-sixth 
the level of multiple sales under Alternative A. The e tended period of time over which it would occur, coupled 
with the recovery time for disturbed areas. would reset in a small increase in the amount of disturbance that 
would be evident at any one time between the first saly and subsequent sales. Exploration activities also would 
result in <0.01 acres of permanent vegetation destruc aon around well cellars and alteration, per year. of <2S0 
acres around and under ice pads and roads. These levels are slightly more. on a per year basis. than those of a 
single sale under Alternative C and roughly 10 percent of the levels of multiple sales under Alternative A 
Development activities, and sub.cquent impacts to vegciation, are assumed not to occur under Alternative C. The 
likelihood of refined oi! spills from semmic activities following multiple sales under Alternative C would remain 
at the same level as for the first sale 


8. Fish Resources 


a. Freshwater and Anadromous/Amphidromous Fish 


Actions within the Planning Area that could affect fish under Alternative C include those analy zed under the No 
Action Alternative and those resulting from exploratory drilling for oil and gas resources analy zed under 
Alternative A 


(1) Effects of Non-Oil and Gas Activities 
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Actions and impacts associated with Alternative C which could cause disturbance to fish are similar to those 
described under the No Action Alternative. 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbance 


Under Alternative C. it 1s assumed that one seismic operatron would occur every other year in the Planning Arca. 
This ts the same level of activity as discussed in the No Action Alternative. which details potential impacts. As a 
result. seismic surveys associated with Alternative C would be expected to have the same overall effect on fish as 
discussed for the No Action Alternative (.¢.. no measurable effect on arctic fish populations). Although no fuel 
spills are preyected to occur under Alternative C. any fue! spills would be expected to have the same overall effect 
on fish populations as discussed for the No Action Alternative ‘Ue... no measurable effect on arctic fish 
populations). 


Construction. retated activities that could affect arctic fish include water withdrawal related to the construction of 
drill pads. roats. and airstrips. 


Under Alternative C. it ts projected that | to 4 exploration wells and | to 2 delineation wells (Table ['V-05) would 
be drilled in the Planning Area as a result of the first lease sale. for a total of 2 to 6 wells on ice pads. Assuming 
that the average ice pad 1s SOO ft by S00 ft (5.7 acres). water needs would equate to approximately 2 million 
gallons for each drill pad. for a total of 4 to 12 million gallons of water. Each mile of ice road requires up to 1.5 
millon gallons of water to construct. It is assumed that 0 to | ice roads, 25 to 50 mi long. would be built each 
season for a maximum annual water need of 75 million gallons. Water needed for one drilling nig. associated 
camps and airstrips. and maintenance of roads. pads. and airstrips would add approximately another 34 million 
galloms to the annual water use budget. Total annual maximum water need is estimated at 12! million gallons. 
Decreased exploration activity under Adernative C (as compared with activity under Alternative A) represents a 
71 percent decreased water budget. Assuming that a typical large tundra lake (1 mi long and >6 ft deep) has 
approximately 20 to 40 million gallons available for pumping (USDOL. BLM 1998). the decreased water need 
would equate to about 10 fewer lakes heing pumped. 


Potential impa> te fish im relation to water withdrawal are reduced ander Alternative C when compared with 
Alternative A. Water withdrawal from nvers would be prohibited under Alternative C and water withdrawal in 
lakes would be limited to 15 percent of the wader ice water volume in any fish-bearing lake. while Alternative A 
would allow water withdrawals from rivers and lakes if the proponent could demonstrate that fish populations 
were not endangered. Water pumping could still adversely affect arctic fish. depending on the location of the 
withdraw al and the quantity of freshwater withdrawn, Limits on withdrawal and monitoring of water quality 
should minimize concerns. The reader is referred to the discussion of water withdrawal in the Fish section of 
Alternative A for further details on impacts. Water withdraw als conducted under Alternative C would be 
monitored through a sampling program that ensures that «water-quality standards are met. 


Assuming that the Authorized Officer would follow the above common practices when approving water 
withdrawals. lake water withdrawal associated with Alternative C would not be expected to have a measurable 
effect on arctic fish populations in the Planning Area. Exploratory drilling on lakebeds and in streams would be 
prohibited under Alternative C 


Alternative C would make 47 percent of the BLM-admunistered lands in the Planning Area available for oil and 
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gas leasing (Map 19). Large portions of the headwaters of the Meade. Titaluk. and Ikpikpuk river dramages and 
most of the Chipp River and the lower portions of the Meade. tkpikpuk. Inaru. and Topagoruk nver dramages 
would not be available for leasing. These nver dramages (especially the Chipp and the downstream sections) are 
suspected to provide important habitat (overwintering/rearmg ) for fish. Excluding these areas from potential 
development would greatly reduce the msk to fish populations and habitat. Given this scenano (whereby $3 
percent of the acreage would not be available for leasing). 1 1s assumed that no oil/gas fields would be developed 
under Alternative C (in comparison with up to five fields projected under Alternative A). As a result, impacts in 
Alternative C related to develop.nent--such as excavation of material sites. construction of pypelines. pads. roads. 
airstrips. and causeways. and water withdrawals--would be eliminated. 


(b) Effects of Spills : 


Given that there would be no development and less sersmuic activity under Alternative C. the estemated number of 
spills of refined and crude oil 1s zero. No measurable effects on arctic fish populations in the Planning Arca would 


be expected. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-1, A-2. A-3, and C-2. and ROP’s A-6, A-7. and A-8 would provide increased protection to fish and 
fish habitat during fuc! use. handling. and storage. Surpulation B-1 would provide adequate protection for water 
withdrawals from rivers and lakes. Supulation B-2 and ROP C-1 would protect rivers and lakes from additional 
freezedown. Supulations that would reduce impacts during oil and gas exploratory drilling include stipulations 
D-1 and D-2. ROP E-2 and stipulations E-3, E-4, and E-S would be beneficial to fish habitat and fish. 


(4) Conclusion--First Sale 


Construction of pads. roads, and airstrips, as well as fuel spills associated with activities under Alternative C. 
might be expected to kill a small number of individual fish. but would not be expected to have a measurable effect 
on arctt, fish populations. Potential mortality from water withdrawals in lakes would also be possible. although 
limits on withdrawal and monitorng of water quality should minimize com 1s. Decreased proyected exploration 
activity under Alternative C (as compared with Alternative A} represents _. /1 percent decreased water budget 
This would also lessen the potential tor fish kill in lakes. Seismic surveys and non-oil and gas activity under 
Alternative C would not be expected to have a measurable effect on arctic fish populations im the Planning Area 
over the production life of the field. These last conclusions are the same as found for Alternative A 


(5) Multiple Sales 


It ts assumed that additional lease sales under Alternative C would result in additional exploration activity even 
though there still would be no oil/gas field development projected. The number of exploratory wells would 
increase from | to 4 for a single sale to 3 to 12 for multiple sales. and delineation wells would merease from | to 
2 to a projected 2 to 4 (Tables [V5 and 1'V 417). Water withdrawals would increase in proportion to the activity 
level Given the large quantity of lakes in the area likely to be developed, increased water use would not be 
expected to impact fish more severely than under a single sale. Regardless of the amount of water pumped. 
withdraw als should be monitored through a sampling program that ensures water quality standards are met The 
level of sersmic activity would not be expected to change from a single sale to multiple sales. although it could be 
extended over a longer pero). Assuming that there would be no development following a multiple leave sale 
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means that umpacts from development would remarn the same (zero) as the first lease sale 


(6) Conciusion-—Multiple Sales 


Sersmmc surveys and water withdrawals associated with multupic sales would be expected to have the same overall 
effect on arctic fish populations as the first sale. Mortality from water withdrawals om lakes could he possible. 
although linets on withdraw al and monsonng of water quality should minimize concerms.. The mmpacts under 
multiple sales om Alternative C would be reduced when compared with those m Alternative A. 


b. Marine Fish 


Under Alternative C. lagoons and estuanes along the coast of the Planning Area. including the proposed 
Kasegaluk Lagoon Special Area. Peard Bay. the Kuk River system (Warrwright Inlet) and Dease Inlet) Admiralty 
Bay area. and Elson Lagoon. would be unavailable for oil and gas leasing. Oil and gas exploration and 
development activities in the northern portion of the Planning Area adjacent to ease Inlet/Admuralty Bay area 
and Elson Lagoon would be subject to rssue/area-based stipulations. Under Alternative C. the activities and events 
most likely to have some effect on marme fishes would be those of sersmic surveys. and oi! of fuel spills 


(1) Effects of Non-Oil and Gas Activities 


Activities not related to ol and gas exploration and development wou | not be likely to have a measurable effect 
on marine fishes 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbances 


Semmc surveys woald likely have no measurable effect on marie fishes (same as for Alternative A) 


(b) Effects of Spills 


As there 1s no onl and gas development projected im coastal areas under Alternative C, the probability that a spill 
associated with Alternative C would adversely affect marine fish ts extremely low. No spills are estimated to 
occur under Alternative C 


(3) Effectiveness of Stipulaiions and PR -quired Operating Proced res 


Waste p ovention, handling. and disposal and spills stipulations (A-1 through A-3) and ROP’s (A-3 through A-8) 
would reduce the potential for contamination of marine waters and effects on marine fish 
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(4) Conctusion--First Sale 


Alternative C would not be expected to have a measurable effect on marme fish populations. 


(5) Multiple Sales 


Addmional NPR-A lease sates would increase servic surveys above the level projected for the firs sale and 
thereby merease the laclhocs) of sermc activity cccurnng above overwintering habitat. However. such events 
would likely be infrequent. Seremic surveys associated with muluple sales m Alternative C would be expected to 
have the same overall effect on marme fish as discussed for the first sale. If several lease sales were to he held 
under Alternative C. more exploration activity would be expected to accur mm the Planning Arca. The number of 
spills extemated for multuple sales under Alternative C 1s zero. 


(6) Conclusion--Multipie Sales 


Sernmc surveys would likely have a slightly greater ov call effect on marie fish fro multple sales than that for 
the first sale under Alternative C. Insufficient recovery time between activities resulting from sales and/or greater 
levels of act’vety from multuple sales could result mm greater effects than ¢ timated for a single sale 


c. Essential Fish Habitat 


As discussed im the No Action Alternative. “Essential Fish Habitat” (EPH) ts unlikely to be affected. The potential 
impacts to the few salmon that are present in the “corthwest NPR-A Planning Area would be much the sume as 
those for all other fish species. Consequently. empacts on salmon, as part of EPH. are ev a‘uated ir the general 
fisheries analysis for this alternative 


9. Birds 


This section discusses potentially adverse eflects of management actions on nonendangered birds within the 
Northwest NPR-A Planning Arca under Alternative C. Such actions--including only exploration act ity in 
winter--could potentially result mm 1) altered disirrbution, abundance and/or behay sor resulteng from: disturbance 
of species present during the «unter period, 2) minor alteration of habitats: and 4) effects resulting from pollution 
of the environment by refined products, wastew ater, and solid/hiquid wastes of vanous towcity. This analysis 
assumes stipulations in Table 11-02 are in place. Nearly all of the approximately 70 snecies of regularly aocurring 
birds are migrants, seasonally accupying a variety of wetland. tundra. nverme. and marine habitats on or adjacent 
to the Northwest NPR-A portron of the Arctic Coastal Plain (ACP). Principal bird groups comudered include 
loons and waterfowl, shoreberds. raptors. passerines. and seabirds Generally. only three species are year-round 
residents 


a. Effects of Non-Oil and Gas Activities 
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Effects from managemem actions other than on! and gas exploration under Alternative C would likely he shout the 
same as those discussed wader Alternative A (Sec. ['V.C 9) because the anticipated level of activities m all 
calegones (except the arca disturbed by excavation and collectron--4 acres under Alternative A versus 2 acres 
under Alternative C) would be the same (Table [V-28). 


b. Effects of Oil and Gas Activities 


Under Alternative C. ot! and gas leasing and exploration would be allowed im the Planning Arca except im the 
northeastern Planning Area to south of Smith Bay including Elson Lagoon and Dease Inie/Admuralty Bay. a large 
xan of the southern Planrang Area. areas along mayor vers. and numerous lakes and buffers throughout 
the area (Map 19) No onl and gas exploration activities om the southern area and along major nvers could provide 
some protection from disturbance for gyrfalcons if they overwinter im the areas where nest sites were occupied im 
summer (Rachie and Wildman. 2000). In addition. some benefit could result from stipulations apphed to all areas 
remaming av atlable for leasing These restrictions would provide substantial environmental protection. 
Exploration activity for the first sale could vary substantially depending on the price per barrel of ot! (Table 
IV 05). Thus. the number of exploration/delineation wells could range from 1/1 to 4/2, and the number of drilling 
ngs would ikkely be one. The number of staging bases. production pads, and prpeline miles 1s estimated at none 
because commercial development ts not proyected to occur with most areas of high onl and gas potential 
unavailable for leaving. If exploration were to occur, m would be expected to take place over a period of 7 years. 


(1) Effects of Disturbance 


(2) Seismic Exploration 


One serimc operation would be expected to occur m alternate winters under Alternative C. compared with three 
varveys cach winter expected under Alternative A. lt ts likely that this decreased frequency would result in lower 
eflects than those discussed under Alternative A. Although camps and survey areas are occupred for only bnef 
penad. and wintering berd species (gyrtaloon, ptarmgan. and snowy owl) are present at low densities, birds could 
he dixplaced by survey operations. potentially causing a minor effect on sper-es with small or declining 
Populations 


(b) Oil and Gas Development 


The levels of most rowtene onl and gas exploration activites under Alternative C would be about one-quarter (or 
less) of those projected for Alternative A. Thus, it ts likely that local disturbance effects would he considerably 
lower, During exploratory dritling in wenter, displacement of the three species from the local area would be 
expected to cocur, Duration of the displacement could range up to several months, but only a limited area would 
he affeceed. thus, the effect on overwintering species im a given area would likely be negligible. Overall effect of 
such routone onl and gas acti ies at the regronal population level also would likely be neghgible Effects of ai 
and vehicle traffic would Iikely be somewhat raore widespread along approach corndors, Sut still would involve 
dsspl, ement onl) from the wmmediate arca (and afew 100 mon each side of routes) for relatively shor penoads 
Overall effect of au and vehacle traffic would likely be neghgitle. No gravel mining would be anticipated during 
exploration acti ies 
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(2) Effects of Spilts 


Becaus commercial develapment would not he feasible under the resitnctiam apphed to onl and gas actrv ities 
under Alternative C. only exploration would be bhkely to accur. and no crude-cul spills would he expected ( Table 
1V-19) Thus. mone of the sprll-related effects discussed under Ahernatrve A would apply Estemated number of 
small refined-cal spills under Alternative C also would be zero. and amy that were to accur would ‘db ly he 
comamed and cleaned up under winter conditions 


c. Effectiveness of Stipulations and Required Operating Procedures 


Although no onl and gas development would be likely to accur under Alternative C. if development did occur. 
impacts on birds could he mitigated through resinctioms placed on operators by the appended stspulatioms and 
ROP’s These could mitigate effects of four types of pratlems for berds that could result from onl and gas 
development activities disturbance from none of activity. adverse alteration of habitats. comtammnation of 
waterbadies accupied by birds. and mortality of fish that are prey for fish-cateng berds 


Sturpulation C-2 would mitigate disturbance of nesting raptors and other berds occupying surrounding areas by 
requiring that motonzed ground- vehicle use be monemized wethen | mm of amy known raptor nest sete during fc 
nesting season April 15 through August 15 (gyrfialcon newt sites begimmeng March 15). and probibiting such ase 
within 1/2 om of active raptor nests 


Supulation D-2. by prohibring comstruction of permanent onl and gas facilites such as roads and airstrips during 
exploration. could mitigate disturbance of birds ocupying surrounding areas by vehicle and asrcraft nowe and 


activity on roads and airstrips during breeding and post-breeding seasons 


Supulation E-1 could menimize d sturbance of resources of sagnificant concern--such as raptors and other berds 
caccupy ing surrounding areas--as determined through site-specific mmvestigations. which may requore additonal 
design features or mitigation (including up to |-m sethacks for proyects) 


Supulation F 2. by profrbrting comtruction of permanent roads (with possible exceptions for roads commectong 
separate fields). disturbance of birds aocupy img surrounding areas by \ chic le none wad activity Could he 
mitigated 


Stupulation E-3 could mitigate disturbance of breeding « ateriow! (and shoreberds on particular) iy restricts g 
approval of permanent oil and gas facilites (which could mchude vehicle and 2xrcrs| nome and activity on roads 
and airsinyps) to those that are lhely to cause minal effects withen SOO ft of various « aterbodhes an ( ther 


floodplanns 


ROP F-1 cowld mitigate aircraft Crsturbance of raptors and other birds aocupy ing surrounding ano by ger 5 
aircraft to marntam an altitude of at least 1.500 ft above grownd level (AGL) when withen |/2 om of cbiffs 
identified as raptor nesting + tes from Apri 15 shrough August 5 (hegenmeng March 1° ion gyrtalo. newt or 
and requiring permutices to obtain information from BLM for planneng flight routes near cyraboo tests 


Stipulation F-1. by requiring aircraft to maintam an altitude of at least 1.000 ft AGL over car? . winter ranges 
from October | through May 15. could mitigate Geturbance of ptarrmgan and ravens im the < area» 
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Supulation F-2, by requiring aircraft to maintain an altitude of at least 2,000 ft AGL over the caribou insect-relief 
area from June 20 through July 31, could mitigate disturbance of breeding and post-breeding birds in this area. 


Supuiation !-] could mitigate disturbance of raptors and other birds occupying surrounding areas in the Colville 
River Special Area by requiring that all reasonable efforts be made to place permanent oil and gas 
facilities--which could include vehicle and aircraft noise and activity on roads and airstnips--as far from raptor 
nests as feasible. 


Stipulation D-2, by prohibiting construction of permanent oil and gas facilities such as roads an. airstrips during 
exploration, could mitigate loss of habitats occupied by breeding and post-breeding birds and any effect this 
might have on their breeding success. 


Stipulation E-1, by establishing up to | mi setbacks prohibiting permanent oi! and gas facilities (including roads 
and airstrips) in and adjacent to the active floodplain of selected waterbodies. could mitigate loss of habitats 
occupied by breeding and post-breeding birds and foraging raptors, and any effect this might have on their 
breeding success. 


Supulation E-2. by prohibiting construction of permanent roads (except between pads that create minimal 
environmental impacts in remote fields, and also with possible exceptions for roads connecting separate fields). 
would avoid loss of habitat occupied by some bird species. 


Stipulation E-3 could reduce the loss (through burial) of wetland habitats, important for breeding waterfow! (and 
shorebirds in particular) by prohibiting permanent oil and gas facilities (including roads and airstrips) within 500 
ft of the active floodplains of waterbodies not listed in stipulation E-1. 


Stipulation E-4, by prohibiting gravel mine sites within the active floodplain of a waterbody. would avoid loss of 
habitat occupied by some bird species during breeding and post-breeding periods. 


Stipulation E-5, by prohibiting causeways, artificial gravel islands, and bottom-founded structures in river mouths 
or deltas, would prevent burial of waterbird bottom-foraging habitat and blockage of free nearshore passage of 
fishes that may be prey for fish-eating waterbirds. Additional mitigation would be required if fish passage 
objectives (determined by required monitoring) were not being achieved. 


Stipulation J-1 could reduce impacts on important habitats of raptors and other birds occupying surrounding areas 
in the Colville River Special Area by prohibiting alteration of high-quality raptor foraging habitat within 15 mi of 
nest sites, particularly in \ ctland and riparian habitats. 


Stipulation A-2 could prevent spilled fuel. other petroleum products, and other liquid chemicals from entering 
waterbodies where waterbirds (and nesting or brood-rearing birds occupying adjacent habitats) could become 
contaminated and die. by requiring storage and fueling to take place in diked and impermeably lined areas at least 
500 ft from the active floodplain of any waterbody. 


Stipulation A-3 may prevent spilled fuel from entering waterbodies where waterbirds (and nesting or 
brood-rearing birds occupying adjacent habitats) could become contaminated and die, by prohibiting the refueling 
of equipment within S00 ft of the active floodplain of any waterbody. 


Stipulation C-2 could prevent spi'led fuel from entering waterbodies where waterbirds (and nesting or 
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brood-rearing birds occupying adjacent habitats) could become contaminated and die. by prohibiting refueling of 
equipment within the active floodplain of any waterbody . 


Supulation E-1, by prohibiting location of pipelines within and adjacent to waterbodies according to prescribed 
setbacks--such as 1/2 mi from the Ikpikpuk River, except | mi in the raptor nesting area--could decrease the 
probability of any oil released from a leaking pipeline entering these waterbodies where it could contaminate 
breeding or post-breeding waterbirds. 


Stipulation E-3 could prevent spilled fuel or leaking pipeline oil from entering waterbodies where waterbirds (and 
nesting or brood-rearing birds occupying adjacent habitats) could become contaminated and die. by prohibiting 
pipelines within 500 ft of the active floodplain of the waterbodies not listed in stipulation E-1. 


Stipulation A-2 could prevent spilled fuel, other petroleum products, and other liquid chemicals from entering 
waterbodies where fish prey of fish-eating birds (e.g.. loons, mergansers. terns) could become contaminated and 
die (adversely affecting the breeding success of these waterbird species) by requiring storage and fueling to take 
place in diked and impermeably lined areas at least 500 fi from the active floodplain of any waterbody. 


Stip-lation A-3 could prevent spilled fuel from entering waterbodies where fish prey of fish-eating birds (e.g. 
loons, mergansers, terns) could become contaminated and die (adversely affecting the breeding success of these 
waterbird species) by prohibiting the refueling of equipment within S00 fi of the active floodplain of any 
waterbody. 


Stipulation B-1 could prevent winter die-off of fish prey of fish-eating birds (e.g.. loons, mergansers, 
terns )--which could adversely affect the breeding success of these waterbird species--by prodibiting water 
withdrawal in winter from shallow lakes that are connected to a fish-bearing stream. 


Stipulation B-2. by prohibiting compaction or removal of snow from fish-bearing waterbodies could prevent 
winter die-off of fish prey of fish-eating birds (e.g.. loons, mergansers, terns), which could adversely affect the 
breeding success of these waterbird species. 


Stipulation C-2 could prevent spilled fuel from entering waterbodies where fish prey of fish-eating birds (e.g.. 
loons, mergansers, terns) could become contaminated and die (adversely affecting the breeding success of these 
waterbird species) by prohibiting equipment refueling within the active floodplain of any waterbody. 


Stipulation E-1 could prevent spilled fuel or leaking pipeline oil from entering waterbodies where fish prey of 
fish-eating birds (e.g.. loons, mergansers. terns) could become contaminated and die (adversely affecting the 
breeding success of these waterbird species) by prohibiting pipelines within the prescribed distances of listed 
waterbodies. 


Stipulation E-3 could prevent spilled fuel or leaking pipeline oil from entering waterbodies where fish prey of 
fish-eating waterbirds could become contaminated and die (which could adversely affect the breeding success of 
these waterbird species) by prohibiting permanent oil and gas facilities within S00 ft of the active floodplain of 
waterbodies not listed in stipulation E-1. 


Stipulation E-4, by prohibiting gravel mine sites within the active floodplain of most waterbodies, so that the fish 
prey of fish-eating waterbirds would not be adversely affected. thereby adversely impacting the breeding success 
of these waterbird species. 
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These stipulations and ROP’s would minimize disturbance of most bird species from most factors. minimize 
adverse alteration of habitats, and could help prevent spilled fuel or other toxic materials from reaching 
waterbodies where waterbirds or fish prey of fish-eating birds could become contaminated, or from contaminating 
surrounding nesting and brood-rearing habitats. Except for some raptor nesting areas, the measures do not 
specifically establish minimum aircraft altitudes for routine flights over areas of high b.rd density. Also, the lack 
of a specific stipulation for summer use of ground vehicles in high bird density areas, except in the vicinity of 
raptor nest sites, could result in lowered nest success in local areas. In most cases, the stipulations and ROP’s 
would likely affect only a relatively smail proportion of available habitat of the type indicated, and/or a relatively 
small proportion of a given species’ regional population. 


These mitigating measures would provide additional protection from disturbance. and habitat contamination and 
degradation for birds by protecting important habitats and providing buffers between raptors and late winter 
exploration activities. 


d. Conclusiori--First Sale 


Under Alternative C. disturbance effects from non-oil and gas activities and routine oi! and gas winter exploration 
activities would likely be negligible. as under Alternative A. However. effects of more numerous winter seismic 
surveys could be elevated to minor for species with small populations or that are declining. Effects of air traffic 
associated with exploration would likely be negligible under Alternative C. 


e. Multiple Sales 


If multiple sales were to occur under Alternative C, disturbance of any overwintering species by exploration 
activity would not be concentrated in the northern portion of the Planning Area (which would be unavailable for 
leasing under this alternative) as i would under Alternative A. Disturbance associated with multiple sales could 
result in increased local effects--over those expected from the first sale--especially if leases and activities were to 
be concentrated in limited portions of the remaining Planning Area. However, the overall effect of routine oil and 
gas activities at the regional population level would likely be negligible because there would still be a relatively 
low level of activity projected and most species’ populations would be scattered over a large area. Effects of air 
traffic with multiple sales (particularly if exploration is concentrated in limited portions of the Planning Area) 
could be elevated to a minor level, especially for species with limited habitat preferences and small and/or 
declining populations (e.g.. gyrfalcon, snowy owl). 


f. Conciusion--Multiple Sales 


Because the projected level of activity would be substantially less under Alternative C than under Alternative A 
and would be likely to involve only winter exploration in the portion of the Planning Area available to leasing 
(marine, western and southern and northeastern portions or the Planning Area would be unavailable for leasing). 
Alternative C would be likely to result in a negligible level of disturbance by most activities among affected 
overwintering species, and potentially minor effects from air traffic. This represents a substantial reduction in 
overall effect compared to Alternative A. However. effects of more winter seismic surveys could be elevated to 
minor for species with small populatiuns or with populations that are declining. Effects of multiple sales over a 
longer period in remaining areas could elevate the overall probability of disturbance in those areas. thereby 
increasing the potential for disturbing overwintering birds well above that of the first sale. 
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10. Mammals 


a. Terrestrial Mammals 


(1) Effects of Non-Oil and Gas Activities 


Under Alternative C, approximately 53 percent of the Northwest NPR-A Planning Area would be unavailable to 
leasing and the maximum number of special management designations would be made. The Kasegaluk Lagoon. 
Foothills, and Mountain WSA’s would be established. Twenty-two rivers would be recommended for designation 
under the Wild and Scenic Rivers Act. The entire Planning Area would be designated as limited for OHV use. 
Under this alternative, the proposed WSA's and Wild and Scenic Rivers are unavailable to leasing and 
development, but would be open to seismic exploration. Over the short term, adding additional layers of 
protection in the form of management designations would have no practical impact on wildlife. If these areas 
were designated as wilderness, they would be protected from development for the long term. conferring a positive 
benefit to mammals. Limiting recreational OHV use in the summer would have no impact on terrestrial mammals 
as virtually no recreational OHV use occurs. However, over the long term, if recreational OHV use were to 
become more prevalent on the North Slope. negative impacts could be prevented or reduced. 


Air traffic, excavation, and the presence of resource inventory survey camps are expected to increase somewhat 
under Alternative C as compared with the No Action Alternative. Impacts would be similar to those under the No 
Action Alternative, but could be more frequent. greater in extent, or longer in duration. Impacts from recreation 
and overland moves would be the same as those under the No Action Alternative. Current management practices 
and stipulations for temporary facilities, overland moves, and recreation permits would effectively mitigate 
impacts from these activities to terrestrial mammals as discussed under the No Action Alternative. 


(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbance 


1) Seismic 


The effects of seismic operations on terrestrial mammals would be the same as those described under the No 
Action Alternative. 


2) Exploratory Drilling 


Under this alternative, no leasing or development would be allowed in numerous areas associated with important 
surface physical, cultural. or biological resources including virtually all of the moderate or high oil resource 
potential areas (Map 19). Under Alternative C, | to 4 exploration and | to 2 delineation wells are projected to be 
drilled. Impacts of drilling would be similar to those discussed under Alternative A. though much less in extent 
and duration. Impacts to caribou would be minimal. Important use areas for the TLH--including core mosquito 
and oestrid fly relief habitats (Map SO and Map 49)--would be closed to leasing. A portion of the WAH summer 
range would be closed to leasing. Impacts to caribou would be limited to short-term disturbance of wintering 
TLH, and possibly WAH. animals. Impacts to moose, muskoxen, and grizzly bear would be lower than under 
Alternative A as the higher density habitats for these species would be closed to leasing 


3) Development 
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According to the scenarios. no oil or gas development would occur under this alternative. Therefore. there would 
be no impacts on terrestrial mammals from development. If development should occur. impacts from 
development would be similar to those discussed under Alternative A. but much less in extent as 53 percent of the 
Planning Area would be closed to leasing (Map 16). In particular. most of the moose winter habitat. currently 
occupied muskoxen habitat and higher density bear habitat would be closed. Much of the TLH insect-relief 
habitat (Maps 49 and 50) would also be closed to leasing (Map 19). In addition. permanent oil and gas facilities 
would be prohibited in portions of the insect-relief habitat that overlap with sensitive areas identified in 
Stipulation E-1. greatly reducing the potential for impacts to caribou. 


(b) Effects of Spills 


There would be no impacts on terrestrial mammals from spills as no spills are projected to occur. If, however. 
development did occur and spills resulted. the type of impacts would be similar to those discussed under 
Alternative A, though less in extent and frequency. Potential impacts to bears would be reduced as most of the 
higher density bear habitat and much of the coastal area would be closed to leasing. 


(c) Summary 


Among the terrestrial mammals that could be affected by management actions under Alternative C are caribou. 
grizzly bears, arctic fox, and small mammals. Terrestrial mammals could be temporarily disturbed or displaced by 
human activities associated with resource inventories, sersmic operations, and exploratory drilling. although such 
exposure would not be expected to have any effects at the population level. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


Much of the protection for terrestrial mammals and their habitat under this alternative is the result of land use 
allocations. Approximately 53 percent of the Planning Area would be unavailable to leasing. Oil and gas 
development would not be anticipated on the lands that would be made available for leasing. Stipulation A-1. 
ROP A-1 and ROP’s A-2. A-3. A-4, A-6, A-7, C-1, E-1, E-2, E-4, and 1-1 are the same under Alternative C as 
under Alternative A and would have a similar level of effect. Some of these stipulations and ROP’s apply to 
development and although development is not anticipated under Alternative C. if it should occur. these measures 
would be at least as effective as described under Alternative A. The effectiveness of stipulations A-2, A-3, D-1, 
D-2. E-1. and E-2. and ROP’s E-S, E-6, E-7, F-1. F-2. and J-2 are described in Appendix 12. In general. these 
stipulations would have positive effects on terrestrial wildlife. although some would only apply if oi! and gas 
development were to occur. 


(4) Conciusion--First Sale 


The effects of seismic operations and non-oil and gas activities on terrestrial mammals would be similar to 
(though somewhat greater in extent than) those discussed under the No Action Alternative. The effects of 
exploratory dniling would be similar to those discussed under Alternative A. but with a lower level of impact 
Assuming that no development were to occur, there would be no impacts from oil and gas development. If 
development should occur. the type of impacts would be similar to those under Alternative A. though much 
smaller in magnitude because many of the sensitive habitats would be closed to leasing 
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(5) Multiple Sales 


Impacts to terrestrial mammals from multiple sales would be slightly more intensive or widespread than under the 
first sale as more exploration (and possible development) would occur. 


(6) Conclusion--Multiple Sales 


Assuming no development was to occur, no southern pipeline route would be constructed, so there would be no 
impacts to CAH caribou, no spills would occur. no gas pipeline would be constructed to Prudhoe Bay. and no oil 
field would be developed in TLH insect-relief habitat: thus many of the impacts to caribou would be eliminated. 
Impacts to moose, muskox, and grizzly bear would also be reduced. 


b. Marine Mammals 


Under Alternative C, the northern and western coasts of the Planning Area (extending from the Dease Inlet to 
west of Barrow and the Kasegaluk Lagoon). Peard Bay. the Kuk River system (Wainwright Inlet), Dease 
Inlet/Admiralty Bay area, and Elson Lagoon would be unavailable for oil and gas leasing. Seven species of 
nonendangered marine mammals--ringed. spotted. and bearded seals: walruses: polar bears: and beluga and gray 
whales--commonly occur year round or seasonally in coastal habitats adjacent to the Planning Area. Under 
Alternative C, some individual polar bears and maybe spotted seals could be exposed to effects from activities in 
the Northwest NPR-A Planning Area. 


(1) Effects of Non-Oil and Gas Activities 


Ground-impacting managetnent actions along the coast within the Planning Area that could affect nonendangered 
marine mammals under Alternative C include aerial surveys (including surveys of wildlife): ground activities 
(such as resource inventories), paleontological excavations, research and recreational camps (hunting and river 
floating), seismic exploration, and overland moves. Overland moves and seismic operations occur during the 
winter on stable sea ice or frozen tundra. The other activities take place in summer and early fall 
(June-September). The primary potential causes of disturbance of marine mammals are helicopter traffic (1 to 2 
round trips/day for 3 to 6 weeks/survey party), fixed-wing aircraft traffic (2/week/party ). and humans on foot. 
These activities, if they were to occur along the coast of the Planning Area. could cause short-term (<1 hour) 
displacement or harassment of hauled-out seals and polar bears. Recreational camps in some cases could attract 
bears, and this could result in the shooting of bears that learn to associate humans with food sources. Such losses 
by themselves would be expected to be minor or insignificant to the bear population, but would contribute to 
cumulative adverse effects. 


No fuel spills are projected to occur in association with resource inventories and surveys. recreational activities. 
and overland moves. If any were to occur, spills would likely involve aviation fuel and other light-fraction 
hydrocarbon fuels that would evaporate and disperse rapidly with only local effect on vegetation. Under current 
BLM requirements. fuel spills must be cleaned up immediately. if possible. Such events would not be expected to 
have any significant effects on marine mammals in the Planning Area 


Under Alternative C. the effects of activities other than oil and gas exploration and development on marine 
mammals (seals, polar bears, and whales) would be local and short term. with no significant adverse effects to the 
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(2) Effects of Oil and Gas Activities 


(a) Effects of Disturbances 


It is assumed that geophysical surveys would use 60 persons and would collect 5 to 10 line-miles of 3-D seismic 
data/day and would be conducted entirely in winter (early December to mid-April) using ice roads. Under 
Alternative C., seismic surveys conducted near the coast could expose a few denning polar bears to seismic 
activity noise and associated disturbances. Although seismic surveys would be prohibited near known polar bear 
den sites in the Planning Area, such activities could result in the displacement of a few maternal polar bears and 
their cubs, leading to the abandonment of the den site and possible loss of a small number of cubs. Few polar 
bears would be expected to be affected, however, because of the low number of recorded maternal den sites in and 
adjacent to the Planning Area (Map 51). 


Onshore seismic activity would not be expected to have any effects on other marine mammals. Ringed seals den 
during the winter, however, denning ringed seals would not be expected to be exposed to the noise and activity 
associated with onshore seismic operations because their denning habitat is located in the floating fast-ice zone 
generally some distance offshore. 


Overland moves typically occur each winter, travel from Prudhoe Bay or Oliktok Point to Barrow, follow an 
offshore route over stable sea ice, and include (in one season) 20 to 100 trains of | to 6 vehicles and attached 
sleds. These moves could be a disturbance to denning ringed seals if the routes were to cross floating fast-ice 
areas, and could temporarily displace seals within a short distance of the traffic route. Polar bears also could be 
temporarily disturbed within about | mi of this traffic. Seismic effects under Alternative C would be local and 
short term, with no significant adverse effects to the populations as a whole. 


(b) Effects of Spills 


No spills are assumed to occur under Alternative C. 


(3) Effectiveness of Stipulations and Required Operating Procedures 


Handling of food and garbage under stipulations A-1 and A-2 (waste prevention, handling. and disposal) would 
prevent the attraction of polar bears to campsites--encounters that could result in the taking of polar bears in 
human/bear interactions. Under stipulation C-1 (overland moves), operators planning winter activities (October 
§ through April 15) must consult with FWS to prevent disturbance of denning polar bears. Activities would be 
prohibited within | mi of known polar bear dens. This consultation is expected to prevent most disturbances of 
denning polar bears under Alternative C. ROP F-1 (aircraft traffic) would reduce the number of aircraft 
disturbances of marine mammals and other wildlife. 


Under the Marine Mammal Protection Act (MMPA), harassment or “taking” of marine mammals is prohibited 
unless the lessees have a Letter of Authorization (LOA) that would allow them to unintentionally harass marine 
mammals during their operations. To limit and avoid excessive harassment or taking of non-endangered marine 
mammals, the MMPA requires lessees to have an LOA to conduct activities that may harass or take marine 
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mammiais. This requirement is expected to limit any disturbance of marine mammals associated with sersmic 
activities in the Northwest NPR-A Planning Area. 


(4) Conclusion--First Sale 


Effects under Alternative C would be similar to those for the No Action Alternative--local and short term. with no 
significant adverse effects to the populations as a whole. 


(5) Multiple Sales 


The effect of oil and gas activities with multiple sales under Alternative C would be expected to be about the 
same as for the single sale--local and short term. with no significant adverse effects to marine manimal 
populations--but the duration and extent of activities would occur over a longer penod of time. as would potential 
disturbance effects. 


(6) Conclusion-—Multiple Sales 


Effects under Alternative C would be similar to those for the No Action Alternative--local and short term. with no 
significant adverse effects to the populations as a whole. 


11. Endangered and Threatened Species 


This section discusses potentially adverse effects of management actions. including oil and gas exploration and 
development. on endangered and threatened species affected by projected activities within the Northwest NPR-A 
Planning Area under Alternative C. Effects on bowhead whales would result primarily from disturbance during 
their semiannual migration past the Planning Area. Effects on spectacied eider and Steller's exder exposed to such 
activities would be: |) altered distribution, abundance and/or behavior resulting from disturbance during the 
breeding. staging. or migration periods: 2) alteration of habitats: and 3) effects resulting from pollution of the 
environment by crude- and refined-oil products. wastewater, and solid-liquid wastes of various toxicity. This 
analysis assumes stipulations in Table 11-02 would be in place. 


a. Consultation Assumptions 


In accordance with the ESA Section 7 regulations governing interagency cooperation, the carly consultation 
process was initiated when BLM requested notification from the U.S. Fish and Wildlife Service (FWS) 
(memorandum dated June 10, 2002) and the National Marine Fisheries Service (NOAA Fishernes) (letter dated 
June 10, 2002) of the listed and proposed species and critical habitat to be referenced in the memorandum and 
letter to follow requesting initiation of formal consultation for this proyect. The FWS responded (memorandum. 
dated July 24, 2002), specifying the threatened spectacled and Steller's exders as the species to be included in the 
IAP/EIS for the Planning Area, and NOAA Fisheries responded (letter, dated July 26, 2002). specifying the 
endangered bowhead whale as the species to be included. These letters are reproduced in Appendix 10. No critical 
habitat 1s located within the Northwest NPR-A Planning Arca 
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The endangered bowhead whale may occur seasonally adjacent to or in the Planning Area. and the threatened 
spectacied and Steller's eiders occur seasonally in the Planning Area: each of these species may be exposed to 
activities associated with the Northwest NPR-A management plan. Sections 44d) and 9 of the Endangered Species 
Act (ESA). as amended, prohibit taking of listed species of fish and wildlife without a special exemption. “Take” 
1s defined as harass, harm. pursue. hunt. shoot, wound, kill. trap, capture. or collect, or to attempt to engage in any 
such conduct. “Harass” is further defined as an intentional or negligent act or omission that creates the likelihood 
of injury to wildlife by annoying it to such an extent as to significontly disrupt normal behaviors that include. but 
are not limited to, breeding. feeding. or sheltering. “Harm” is further defined as an act that may include significant 
habitat modification or degradation to the point at which it actually kills or injures wildlife by significantly 
impairing essential behavioral patterns. including breeding. feeding. or sheltering. NOAA Fisheries agreed that 
the proposed project was unlikely to adversely affect the bowhead whale and found that formal consultation was 
not required, as noted in their July 26, 2002 letter ( Appendix 10). Section 7 consultation with FWS was reinitiated 
in September 2003 to address the BLM's Preferred Alternative developed for the Final L[AP/EIS. Additional and 
updated information and analysis on the potential impacts of selected factors on spectacled and Steller's eiders can 
be in the Biological Assessment for Threatened and Endangered Species with Respect to the Proposed Northwest 
National Petroleum Reserve-Alaska Integrated Activity Plan (USDOI, BLM, 2003) prepared for the reinitiation of 
the Section 7 consultation with FWS. 


b. Effects of Non-Oil and Gas Activities 


Effects of management actions within the Planning Area on bowhead whales and spectacied and Steller's eiders 
under Alternative C might include altered distribution. abundance. and/or behavior resulting from disturbance 
(aircraft. human presence and activity) during breeding. staging. or migration periods and alteration and pollution 
of exder habitats. Effects on eiders of non-oil and gas activities could be somewhat greater than those discussed 
under the No Action Alternative (Section [V.B.11). and somewhat less than those under Alternative B. Any 
increase over No Action would be because several categories of anticipated non-oil and gas activities--including 
duration of aerial surveys. duration of camp occupation, and area of ground disturbed-- would increase under 
Alternative C (Table IV-28). The effect of these differences could be lessened if Kasegaluk Lagoon (potentially 
used by eiders) were to be designated a Special Area or Wilderness where activities likely to cause wildlife 
disturbance could be controlled. 


(1) Effects on the Bowhead Whale 


Bowhead whales may be present in the Beaufort Sea off the northern Planning Area boundary primarily from 
Aug»st through October during their westward fall migration from Canadian waters to wintering areas in the 
Bering Sea (Map 64). They may be present in the Chukctn Sea off the western Planning Area in April to early 
June during their northward spring migration. Under Alternative C, only under exceptional circumstances--if 
whales were to be migrating near the coast coincident with the presence of barge traffic. or possibly air 
traffic--would it be likely that bowheads would be disturbed by activities associated with the management plan. 
For example, in fall of 2000, when median distance of migrating whales offshore was just 11 km and several 
individuals in the vicinity of Dease Inlet were near shore, the potential for some disturbance from underwater or 
airborne noise would have existed. Effects from such exposure would likely be negligible 


(2) Effects on Spectacied and Steller's Eiders 


Spectacied enders are widely distributed on lakes throughout much of the Planning Area in summer (Larned ct al... 
2001; Ritchie and King. 2002), and are essentially absent from the area from October to May. The highest 
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densities occur im several areas from Dease Inlet west to the Chukchi coast and west of the community of 
Atgasuk to Peard Bay and Kuk River/Wainwright Inlet (Map 62). Steller's eiders are sparsely distributed in the 
Planning Area. particularly in the northwest portion between Dease Inlet/Admuralty Bay and the Chukchi coast. 
and nest attempts apparently are relatively infrequent (Map 62). They are absent from the area from ' tc October 
to May. Effects of management actions on spectacled and Steller's ciders would likely be similar to those 
discussed for other waterfow! species in Section IV_B.9. 


Most ground transport activities occur i winter and thus would not disturb eiders or affect thei habitats. Esders 
would be likely to be displaced from within 700 ft to 0.6 mi of large summer encampments. causing a local 
decline in nest attempts and success. Under Alternative C, occupation of large camps would be anticipated at 12 
weeks (as under Alternative B) rather than 6 weeks. as under the No Action Alternative (Table [V-28). However. 
this difference would not be likely to alter the disturbance effects on birds significantly. because in the context of 
the short arctic breeding season. those that would be displaced when the camp was first occupied probably would 
not re.urn to the area to renest after 6 weeks any more readily than after 12 weeks because of lack of mate 
availability and insufficient time remaining in either scenano to raise a brood at the end of either of these penods. 
Also, those individuals that would be tolerant of camp activity for 6 weeks probably would be tolerant for |2 
weeks. Local eider populations could expenence minor declines in breeding success from disturbance in summers 
when camps would be occupied. though this may not be as relevant to Steller's eiders. with their scattered 
distribution. While the effects of small, frequently moved camps would be likely to be negligible: those im place 
for 6 to 12 weeks could cause minor local loss of nest success and productivity. Overall habitat loss from non-oil 
and gas activities in Northwest NPR-A under Alternative C would be expected to be negligible in its effect on 
eiders. Predators attracted to camps could decrease breeding success of local eiders. Waste removal and fuel spill 
cleanup could disturb local nesting or brood-rearing birds for varying periods. resulting in nest failure for those 
directly involved. Small groups of travelers on the Colville and other rivers at the anticipated level would be 
expected to cause only minimal disturbance of eiders. 


Effects of routine air traffic into large camps could range from causing avoidance of certain areas by eiders to 
abandonment of nesting attempts or lowered survival of young. Regardless of where they onginate. such flights 
could pass over areas where eiders occur at higher density. Aerial survey flights for monitoring bird or caribou 
populations would have considerable potential for disturbance of eiders because they are flown at low altitude. 
However, in any given area they would be of short duration, and cover only a small percentage of the ACP per 
season, so areawide disturbance effects would likely be minimal. Other aerial surveys would also be likely to 
cover only a small percentage of the Planning Area. Under Alternative C. duration of wildlife and other aerial 
surveys and camp occupation would be the same as for Alternative B (Table 1V-28). so the resulting disturbance 
would likely be similar. Other aircraft activity would be lower and the area of habitat disturbed less under 
Alternative C. In tsolated areas. aircraft effects would likely be negligible. though potentially minor effects could 
occur in the vicinity of large camps. Spills of refined-oil product: would likely be contained and cleaned up 
before contacting eiders. Quantitative effects resulting from most factors would likely be difficult to separate from 
natural variation in population numbers. 


c. Effects of Oil and Gas Activities 


The proposed Kasegaluk Lagoon Wilderness Study Area (WSA). which may be used by eiders. would be 
unavailable for oil and gas leasing under Alternative C (Map 19. Table 11-01). (The proposed Foothills and 
Mountain WSA’s are little used by eiders.) The fact that the WSA’s would be unavailable for oi) and gas leasing. 
together with the generally lower level of oil and gas activity projected for Alternative C (sce below). could result 
in somewhat lower effects than under Alternative B (though still a greater effect than for tiie No Action 
Alternative. under which the entire Planning Area would be unavailable for oi! and gas leasing). Exploration and 
development/production activity for the first sale could vary depending on the price per barrel of oi! (Table 
1V-05). The number of exploration/delincation wells could vary from 1/1 to 4/2. The number of projected 
exploration/delineation ngs would be |. and the number of staging bases. production pads. and pipeline miles 
would be 0. If exploration were to occur, it would be expected to take place over a period of 7 years. If 
development were to occur, it would be expected to require 10 years. Production would be estimated to last 22 
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years. 


(1) Effects of Disturbance 


(a) Seismic Exploration 


Sersmmc surveys occur during winter months (December-Apnil) when eiders and nearly all bowhead whales are 
absent from the region. If a seismic operation were to extend into May (an unlikely scenario since they typically 
last about 100 days beginning im early December). disturbance of carly-arniving eiders could occur. causing 
negligible increases in energy use. Standardized mitrgation requirements ( Appendix 13) calls for removal from 
public lands and/or incineration of waste materials, which would include those generated by seismic crews. 
hence this activity would not be expected to enhance the survival of predatory arctic foxes. 


(b) Oil and Gas Development 


Disturbance of erders can: 1) cause injury or death, 2) cause increased energy expenditures that affect 

condition and rate of survival or reproduction, or 3) cause long-term changes in behavior. including 
traditional use of habitats (Calef et al.. 1976). The latter could be the most serious overall effect on eiders from oil 
and gas development and production in Northwest NPR-A. although careful planning and scheduling could avoid 
most serious effects. Depending on location and season, oil and gas activities in areas where eiders occur 
potentially could cause increased disturbance from routine aircraft operations, gravel-mining operations. presence 
of gravel pads and facilities. and associated vehicle and foot traffic. Initial developments would be likely to occur 
in the extreme northern portion of the Planning Area. extending from the Dease Inlet/Admiralty Bay area to Smith 
Bay and the Chukchi coast. Substantial numbers of spectacled eiders (Map 62) could be affected to some extent 
by individual disturbance events (¢.g.. passage of aircraft), although most incidents would be expected to result in 
minor effects from which individuals would recover within hours to one day. However. the cumulative effect of 
repeated disturbance could extend for longer periods and potentially could adversely affect physiological 
condition, nest success, molt, and survival of individuals. Ultimately this could result in population level effects 
although these usually are difficult to separate from natural variation in population numbers. The presence of 
facilities and construction of gravel structures would result in displac.-ment from favored habrtats and associa’ed 
energy costs that could result in short-term. negative effects during breeding. brood-rearing. or migration: 
however. the footprint of such structures is quite small, so effects would not likely be evident at the regional 
population level. 


1) Bowhead Whale 


The bowhead whale migration route typically ts well offshore (median 32.2 km) of where any oil and gas 
development would be likely to occur (Treacy, 2002), so it would be unlikely that whales would experience 
imtense or frequent enough disturbance from noise originating from Northwest NPR-A activities to modify normal 
behavior. 


2) Bird Concentrations 


Disturbance effects could be particularly serious in areas where higher densities of spectacled eiders occur. Such 
areas are: west of Dease Inlet: south of Barrow: the southwest-central portion of the Planning Area: the western 
Planning Area south of Peard Bay. cast of Wainwright, and east of the Kuk River (Map 62). Steller's eiders 
usually are sparsely scattered across the northern Planning Arca (Map 63). with a somewhat greater concentration 
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south of Barrow. Making estuarine areas unavailable for oil and gas leasing under this alternative could decrease 
the potential for disturbance of postbreeding esders by aircraft. vessel. and personnel operations im these areas 


3} Aw traffic Effects 


Ai traffic would likely be the most important source of disturbance associated with oil and gas development. 
helicopters being the most disturbing type. Although quantitative studies of the short-term effects of aircraft 
disturbance on molting brant have been done in the Teshekpuk Lake Special Area (Derksen et al. 1992). few 
comparable studies of effects on other species at other phases of the annual cycle. or long-term effects on 
populations. have been done. Also. i 1s not known whether eiders and brant are at all comparable m this regard. 


Aircraft routinely flying over the areas of hygher density mm the Planning Area noted above would be likely to 
cause at least minor effects mm the local eider populations. For example. disturbance associated with development 
in the northern area (where the first would be likely to occur) could adversely affect higher concentration areas of 
both esders south of Barrow. 


4) Structures 


The presence of pads. short connecting roads, facilities, and drilling operations would be expected to displace 
local breeding individuals from the affected sites, and probably also from the immediate area. In succeeding 
breeding seasons. displaced individuals could relocate mn nearby comparable habitat. as suggested by studies at 
Prudhoe Bay (Troy and Carpenter. 1990). Such displacements would not be expected to cause long-term effects 
on populat-es, productivity because of the relatively small area likely to be involved at a given site (TERA. 1993, 
Troy and Carpenter, 1990), but would be a long-term or permanent local result. Overall effect. particularly at the 
regional level. 1s likely to be negligible. Permanent roads connecting to infrastructure to the east are very unlikely 
to be constructed. 


5) Gravel 


Gravel within the Planning Area ts likely to be obtained from river dramages and be transported to a site on ice 
roads during winter. The result of this activity, habitat burial. would displace any nesting individuals to 
undisturbed habitats from the local area (up to SO acres). with potential for lowered productivity. Depending on 
location and extent of the mine site. overall effects could range from negligible to minor where mining eliminates 
weeding habitat of the spectacled erder. declining at a non-significant rate 


6) Pipelines 


The presence of an aboveground pipeline ts not likely to represent a significant collision hazard since migrating 
enders generally fly at much greater altitude. and much movement during the breeding season 1s by swiemming 


(2) Effects of Spills 


The estimated number of small crude-oil spills (less than S00 bbl) is zero under Alternative C. The estomated 
number of large crude-oil spills (S00 of 900 bb}) 1s also zero. The number and volume of small refined-oil spills ts 
rero 
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if a spill were to occur from a pad onto tundra and then into local lakes or other inter-connected wetlands u could 
cause rt ortality of small numbers of esders. especially during the brood-rearing pernod later in summer. Numbers 
of indv sduals oiled would depend pnmanly upon wind conditions. and numbers and location of birds following 
entry of the spill .to the water. It 1s likely the above effects would be scgiigible to munor with regard to the 
proportion of the regional population involved. Because of the oil-absorptive capacity of tundra habwtats. even if 
a spill enters a river it ts likely that only a small proportion would enter the marme environment. 


Under Alternative C. much of the Nerthwest NPR-A coastline of potentially high cider use. Kasegaluk Lagoon 
and potentially other areas with important surface resources. would be unavailable for oil and gas leasing. 
suggesting that any oil spill reaching them would have to onginate from farther inland. If a spill moved into a 
delta area. Elson Lagoon. Dease Inlet. or Chukchi Sea coastal waters, individuals staging ocfore or during fall 
migration would be at nsk. with the potential to elevate effects to a moderate level. Many spectacled esders 
nesting in the western part of the Planning Area may migrate overland directly to Chukchi lagoons. avoiding 
spills into the Beaufort from the northern Planning Area. but increasing potential exposure im the latter area. As a 
result of thew small average size. onshore oil spills reaching aquatic habitats are expected to cause losses of fewer 
than 20 individuals. but potentially tens of individuals could be killed by cumulative total mortality from many 
small spills. The effect of such losses may not be detectable above the natural fluctuations of the population. 


Physiological effects of ot! on individual birds would be the same as those described im the Northeast National 
Petroleum Reserve-Alaska IAP/ETS (1998). Lethal effects are expected to result from moderate to heavy oiling of 
any birds contacted. Light to moderate exposure could reduce future reproductive success as a result of 
pathological effects caused by onl ingested by adults during preening or feeding that interferes with the 
reproductive process. Flacks of staging eiders could contact oil mm nearshore of offshore areas. The spectacled 
ender population has declined SO percent in 20 years so substantial mortality could be significant. 


d. Effectiveness of Stipulations and Required Operating Procedures 


Although no onl and gas development ts likely to occur under Alternative C. if development did occur. mmpacts on 
eiders could be mitigated through restnctions placed on operators by the appended stipulations and ROP’ These 
could mitigate effects on birds of three types of problems that may result from oil and gas development activ ties: 
disturbance from none or activity, adverse alteration of habitats. and contamination of w aterbodies aocupred by 
eiders. No stepulations specifically apply to bowhead whales. 


Surpulation D-2. by prohibiting construction of permanent oil and gas facilities such as roads and airstrips during 
exploration. could mitigate disturbance of exders occupying surrounding areas by vehicle and aircraft nore and 


activity on roads and airstrips during breeding and post-breeding seasons. 


Stipulation E-2. by prohibiting construction of permanent roads (with possible exceptions for roads connecting 
separcte fields) disturbance of exders cocupying surrounding areas by vehicle morse and activity could be 


mitigated 


Stipulation E-3 could minigate disturbance of breeding exders by restricting approval of permanent onl and gas 
faciies. which could include vehicle and aircraft none and activity on roads and airstrips. to those that are likely 
to cause minimal effects within SOO ft of vanous waterbadies and thew floodplains 


Stipulation F-2. by requiring aircraft to marmtain an altitude of at least 2.000 ft above grownd level ( AGL) over the 
canbou msect-rehef area from June 20 through July 31. could also matigate disturbance of breeditg and 
post-breeding erders on this area 
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Supulation D-2. by prohibiting construction of permanent oil and gas facilities such as roads and airstrips during 
exploration. could mitigate loss of habitats occupied by breeding and post-breeding esders and any effect this 
might have on thew breeding success. 


Stypulation E-2. by prohibiting construction of permanent roads except between pads that create minimal 
environmental impacts in remote fields (with possible exceptions for roads connecting separate fields) would 
avond loss of habitat potentially occupied by esders. 


Supulation E-3 cold reduce the loss (burial) of wetland habitats important for breeding esders by prohibiting 
permanent oil and gas facilities. including roads and airstrips, within SOO ft of the active floodplains of 
waterbodies not listed m stipulation E-1. 


Stipuiation E-4. by prohibiting gravel mine sites within the active floodplain of a waterbody. would avord loss of 
habitat occupied by some esders during breeding and post-breeding pernods. 


Stipulation E-5. by prohibiting causeways. artificial gravel islands. and bottom-founded structures im river mouths 
or deltas, would avoid burial of eider bottom foraging habitat. 


Supulation A-2 could prevent spilled fuel. other petroleum products. aid ouser liquid chemicals from entering 
waterbodies where eiders could become contaminated and die. ard contamination of nesting or brood-rearing 
eiers occupying adjacent habitats. by requiring storage and fueling to take place in diked and impermeably lined 
areas at least SOO fi from the active floodplain of any waterbody. 


Stipulation A-3 may prevent spilled fuel from entering waterbodies where esders could become contaminated and 
die. and contaminating nesting or brood-rearing eiders occupying adjacent habitats. by prohibiting the refucling of 
equipment within SOO ft of the active floodplain of any waterbody. 


Stipulation C-2 may prevent spilled fuel from entering waterbodies where eiders could become contaminated and 
die. and contamination of nesting or brood-rearing exders occupying adjacent habitats. by prohibiting refueling of 
equipment within the active floodplain of any waterbody 


Stipulation E-3 may prevent spilled fuel or leaking pipeline oil from entering waterbodies where enders could 
become contaminated and die. and contamination of nesting of brood-rearing erders occupying adjacent habitats, 
by prohibiting pipelines within S00 fi of the active floodplain of waterbodies not listed in stipulation E- | 


These stipulations and required operating procedures would minimize disturbance of exders from most factors. 
minimize adverse alteration of habitats, and could help prevent spilled fuel of other toxic materials from reaching 
waterbodies where exders could become contaminated. of contamination of surrounding nesting and brood-rearing 
habitats. In most cases. the stipulations and ROP’s are likely to affect only a relatively small proportion of 
available habitat of the type indicated, and/or a relatively small proportion of an ender regional population 


e. Conclusion--First Sale 


Under Alternative C. disturbance effects of small summer camps are likely to be negligible. and minor in the 
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vicinity of large summer camps. Disturbance effects of routine oil and gas activities from overland transport of 
equipment, seismic surveys, and most gravel mining in winter would not occur since eiders are not present. 
Effects of air traffic to development sites in summer, and gravel mining that eliminates breeding habitat, is likely 
tc be minor. Effects from crude-oil spills could range from minor, when confined to terrestrial and freshwater 
aquatic habitats where mortality is likely to be relatively low, to moderate if a spill enters a nearshore marine 
staging area. 


f. Multiple Sales 


If multiple sales occur under Alternative C, construction activity could last 15 to 30 years, tapering off as existing 
infrastructure is used for each succeeding development. Under a multiple-sale scenario, depending on the oil 
price, up to 2 times the number of exploration and delineation wells may be drilled (5 to 16 for multiple sales 
versus 2 to 6 for the first sale; Tables 1V-05 and IV-07); however, the number of fields expected to be developed 
(0), production pads (0), and pipeline mileage (0) are the same (Tables IV-06 and IV-07), given the assumption 
that production is unlikely to occur. Effects from disturbance factors and habitat alteration or loss for each 
development are likely to be short-term and negligible to minor over most of the Planning Area (see diecussion 
for the first sale). Habitat buried or excavated in the vicinity of development and production facilities or at gravel 
mine sites essentially is lost to species present before development. Surface, air, and foot traffic could increase 
substantially in some areas if oilfield facilities associated with multiple sales are grouped in high-resource-interest 
areas; if these are located in higher concentration areas, as appears to be likely south of Barrow, greater numbers 
of individuals are expected to be displaced and more species involved than with a single sale. Such effects may 
alter the populations of these local areas substantially, and effects could extend to regional populations and 
involve long-term changes in distribution. Effect: could be elevated to a moderate level with multiple 
developments concentrated in a limited region; however, this appears an unlikely scenario under Alternative C. 


The estimated number of crude oil spills for multiple sales under Alternative C is zero (Table IV-19). 


g. Conclusion--Multiple Sales 


Displacement of eiders by disturbance and habitai alteration or loss is expected to increase substantially if 
development and production facilities are located in a limited region with higher resource potential (i.¢c., northern 
Planning Area). This also could occur in several portions of the Planning Area if multiple sales were to be, 
potentially altering local populations in these areas, and effects could extend to the regional population and 
involve long-term changes in distribution. Although most effects that are likely to occur throughout the Planning 
Area are expected to be short term and negligible or minor, moderate effects could occur if concentrations were to 
be involved. Although no development is projected to occur with multiple sales under Alternative C, overall 
effects could increase from that discussed for the first sale if development were to occur and were to be relatively 
concentrated in a limited area. 


12. Economy 


a. Effects of Non-Oil and Gas Activities 


The effects of non-oil and gas activities under Alternative C would be the same as those under Alternative A. 
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b. Effects of Oil and Gas Activities 


The economic effects of the first sale under Alternative C are likely to be the same as those under the No Action 
Alternative because, according to Section IV.A.1.b, the regulatory burden is so extensive that it ts doubtful that 
commercial development could occur without granting exceptions on a site-specific basis. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The stipulations and ROP’s do not affect the potential economic impacts of Alternative C. 


d. Conclusion--First Sale 


The economic effects of the first sale Alternative C are likely to be the same as those under the No Action 
Alternative because, according to Section IV.A.1.b, the regulatory burden is so extensive that it is doubtful that 
commercial development could occur without granting exceptions on a site-specific basis. 


e. Multiple Sales 


The economic effects of multiple sales under Alternative C are likely to be the same as those under the No Action 
Alternative because, according to Section IV.A.1.b, the regulatory burden is so extensive that it is doubtful that 
commercial development could occur without granting exceptions on a site-specific basis. 


f. Conclusion--Multiple Sales 


The economic effects of multiple sales under Alternative C are likely to be the same as those under the No Action 
Alternative because, according to Section IV.A.1.b, the regulatory burden is so extensive that it is doubtful that 
commercial development could occur without granting exceptions on a site-specific basts. 


13. Cultural Resources 


a. Effects of Non-Oil and Gas Activities 


Under Alternative C, the types of non-oil and gas activities would be the same as those under the No Action 
Alternative. however, the level of activity and duration could slightly increase. This means there is a greater 
likelihood of impacts on cultural resources under this alternative than under the No Action Alternative. but 
impacts would still be minimal and less than those under Alternatives A or B. 


b. Effects of Oil and Gas Activities 
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Under Alternative C, which provides the highest level of environmental protection for the Northwest NPR-A 
Planning Area, the level of seismic activity is expected to increase slightly beyond that of the No Action 
Alternative. While much of the Planning Area would be available for oi! and gas exploration, a substantial 
amount of the high oil and gas potential area would be unavailable for lease or would have significant stipulated 
environmental constraints in place. Still, there would be an increase in the lessees’ need for additional seismic 
data. While the types of potential impacts te cultural resources would be the same in Alternative C as those 
described under the No Action Alternative. the increased level of seismic activity would increase the possibility 
that impacts could occur. While the level of seismic activity for Alternative C is expected to be less than it would 
be for Alternative A, the levels of other oil and gas activities would be considerably reduced. In the areas 
available to exploration under this alternative. unknown buried cultural resources are reasonably secure from any 
significant impact. In the areas where cultural remains are known to occur, particularly on the surface. protective 
stipulations are in place. 


Cultural resources are not ubiquitous in the Planning Area, as are wildlife and habitat. Although cultural 
resources--because of their near-surface and surface contexts as well as other ‘actors--are more common than 
paleontological deposits, generally they are more easily recognized and ther_fore avoided. As a result, it is quite 
possible that oil and gas exploration activities would have limited impact on cultural resources simply because in 
most cases oil and gas activities could be conducted to avoid the locations of cultural resources. 


(1) Effects of Disturbances 


Under Alternative C, the levei of oil and gas activity in the Planning Area is projected to be substantially reduced 
from that under Alternative A. As was previously mentioned, because most of the activity would occur during the 
winter months, the potential for impact to buried cultural resources would remain relatively low. The likelihood of 
impacting surface cultural materials, while higher, may not be significant because of their isolated and scattered 
occurrence and because of the more restrictive stipulations associated with Alternative C. 


The drilling of as many as 4 exploration wells and 2 delineation wells could occur under Alternative C. Although 
6 wells could be drilled in a single winter season it is anticipated the work would be conducted over more than 
one season. As always, drill pads, camp pads, roads, and airstrips would be made of ice and snow. Because no 
permanent pads, roads, or airstrips would be constructed and, therefore, no gravel or rock needed, no significant 
disturbance of the ground would occur, and buried cultural resources would not be in jeopardy. It is possible that 
drilling the hole could impact a small amount of material if a hole was drilled through a cultural resources site but 
the likelihood of that occurrence is minuscule and the resultant impacts to the site would probably be minimal. 


Under Alternative C. it is assumed there would be no development because of the restrictiveness of the 
stipulations, and therefore, no subsequent environmental impacts. However, if development were to occur, the 
effects of the assumed disturbance (i.¢.. the construction of several production pads connected by roads, one 
airstrip, one pump station, one staging base and approximately 130 mi of pipeline) could possibly occur under 
Alternative C. Surface disturbance resulting from this work would impact approximately 140 acres, but there 
would be little subsurface impact associated with these activities. The primary source of potential impacts to 
cultural resources would result from the excavation of material for construction of the permanent facilities. If the 
pads/roads/airstrip material source is terrestrial, then extraction of material could impact cultural resources. It is 
anticipated that pipelines would not have associated all-weather roads or pads and would be constructed during 
the winter months from an ice road and/or pads. Therefore, the only significant impact resulting from pipeline 
construction would be associated with the placement of VSM's. It is possible, but highly unlikely, that buried 
cultural resources would be impacted. If buried pipelines were to be used, disturbance and impacts to cultural 
resources could occur during excavation, construction and burial. depending on the depth, size, and location of the 
pipeline. The potential for impacts to surface cultural resources under this alternative have been previously 
discussed. 
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(2) Effects of Spills 


No spills are projected to occur under Alternative C. An estimated 65 to 80 percent of all spills are confined to a 
pad. Spills not confined to a pad usually are confined to an area adjacent to the pad. In the exploration stage. it is 
assumed that most spills would occur on an ice pad. ice road, or during winter conditions when cleanup is less 

invasive than in a summertime terrestrial spill. In such a case, a buried cultural resource site would probably not 
be affected by the spill or subsequent spill cleanup. On the other hand. a surface cultural resources site could be 


impacted by such a spill and/or the subsequent cleanup. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Under Alternative C, stipulations E-1a, f, g. i. 1, and s and ROP C-1ic apply to cultural resources. Stipulation E-! 
would apply to a very few specific locales within the Northwest NPR-A Planning Area and ROP C-1 would apply 
only in an ancillary sense. There is no general stipulation or ROP specific to cultural resources. The NHPA 
requires that an archaeological/paleontological resource survey be completed before any undertaking occurs on 
Federal lands. Ground-disturbing activities such as the construction of buried pipelines would be considered 
undertakings. If paleontological resources were to be identified during the survey. Federal law requires that all 
impacts to these resources be mitigated to the satisfaction of the land manager and the State Historic Preservation 
Office. 


d. Conclusion--First Sale 


Under Alternative C. impacts to cultural resources from management activities other than oil and gas exploration 
and development would be as previously stated. Impacts would include displacement and/or destruction of 
resources and are anticipated to be minimal regardless of the level of seismic activity. Under Alternative C. the 
potential impacts to cultural resources from first sale oil and gas exploration would be significantly reduced from 
those in Alternative A because of increased environmental constraints. 


e. Multiple Sales 


Under Alternative C, the potential for impacts to cultural resources would be minimal. While the scattered nature 
of cultural deposits and the fact that the locations of most remain unknown (making it somewhat difficull to 
assess the likelihood and severity of potential impacts). the environmental constraints present in Alternative C are 
expected to further reduce potential impacts. 


f. Conclusion--Multiple Sales 


Under Alternative C. potential impacts to cultural resources from management activities other than oil and gas 
exploration and development would be as previously described. At the same time. the probability of the 
occurrence of such impacts should decrease from those assumed under Alternative A. Under Alternative C. the 
potential impacts to cu“ural resources from oil and gas exploration would be minimal 
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14. Subsistence-Harvest Patterns 


Under Alternative C, approximately 62 percent of the Planning Area would be unavailable for leasing and the 
greatest number of special management designations would be made. The Kasegaluk Lagoon, Foothills. and 
Mountain WSA's would be established. Twenty-one rivers would be recommended for scenic-river designation. 
one river would be recommended for wild-river designation, the entire Planning Area would be closed to 
recreational ORV use. and the use of airboats would be prohibited. Under this alternative, the proposed WSA's 
and Wild and Scenic Rivers would be unavailable to leasing. but would be open to seismic exploration. 


Exploration and development/production activity for the first sale could vary depending on the per barrel price of 
oil. The number of exploration/delineation wells could vary from 1/1 to 4/2. The number of 
exploration/delineation rigs and staging bases projected is |. the number of production pads and pipeline miles is 
0. If only exploration occurs, it is expected to take place over a period of 7 years. If development occurs, it is 
expected to require 10 years. Production is estimated to last 22 years with any expected development involving 
relatively small, interconnected gravel structures. 


a. Effects of Non-Oil and Gas Activities: 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of disturbance 
activities and oil spills under Alternative C on terrestrial mammals, freshwater fish, marine fish, birds, bowhead 
whales, beluga whales, other marine mammals (ringed, spotted, and bearded seals: walruses. polar bears: and gray 
whales) are analyzed in this section (Sec. [V.E) above. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


Effects to subsistence-harvest patterns result from effects on subsistence resources. The effects of disturbances 
from oil and gas exploration and development activities under Alternative C on terrestrial mammals, freshwater 
fish, marine fish, birds, bowhead whales. beluga whales, other marine mammals (ringed. spotted. and bearded 
seals, walruses:; polar bears; and gray whales) are analyzed in this section (Section IVE) above. 


(2) Effects of Oil Spills 


No spills are projected to occur under Alternative C. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations that protect and mitigate impacts to subsistence resources would also mitigate potent). 
subsistence-harvest patterns. Specifically for subsistence. Stipulation E-1 prohibits permanent oi! a: 
facilities within and adjacent to waterbodies with identified subsistence values: identified areas are 0 
Ikpikpuk, Alaktak, Chipp, Oumalik, Titaluk, Kigalik, Topagoruk, Meade. Inaru, Kugrua. Kuk, Alataktok. 
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Ivasaruk, Kaolak, Ketik, Avalik, Kungok. and Colville Rivers, as well as Maybe Creck, fish-bearing deep-water 
lakes, and important habitat on productive bays and lagoons, particularly Kasegaluk Lagoon. the mouth of the 


Kuk River, Peard Bay. Elson Lagoon, Dease Inlet, and Admiralty Bay. Stipulation H-1 would specify that all 
operations shall be conducted in a manner that prevents unreasonabie conflicts with subsistence activities. ROP 


E-5 would provide for pipeline clevat*on to ensure the passage of wildlife and subsistence hunters, and ROP H-! 
would direct the lessee to develop and implement a plan. in consultation with the Research and Monitoring Team 
and the SAP. to monitor the effects of oil activities on subsistence. ROP I-1 would require training and onentation 
of employees to inform them of specific social and cultural concerns that relate to the Planning Area. The 
program would be specifically designed to increase the sensitivity and understanding of workers to local 
community values, customs, and lifestyles in areas where these personnel wou'd be working with the intent of 
reducing any potential conflicts with subsistence. 


d. Conclusion--First Sale 


The overall effects of oi] and gas activities under Alternative C on subsistence resources and harvest patterns are 
expected to be the same or less than those for Alternative A. Effects on terrestrial mammals, freshwater fish, 
marine fish, birds, bowhead whales, beluga whales, and other marine mammals are expected to range from 
negligible to local and short term (generally <! year), and to have no regional population effects. 


Impacts to caribou would be minimal under Alternative C. Important use areas for the TLH, including core 
mosquito and oestrid fly relief habitats would be closed to leasing. A portion of the WAH summer range would be 
closed to leasing. Impacts to caribou would be limited to short-term disturbance of wintering TLH and possibly 
WAH animals. No oil and gas development is expected to occur under this alternative. If development were to 
occur, impacts would be similar to those discussed under Alternative A but would be much less in extent, as more 
of the Planning Area would be closed to leasing. !n particular, the TLH insect-relief area would be unavailable to 
leasing. greatly reducing the potential for significant impacts to caribou. Additionally, most moose winter habitat. 
currently occupied muskoxen habitat. and higher density bear habitat would be unavailable to leasing. 


Subsistence-harvest patterns effects are expected to be the same or somewhat less than those for Alternative A, 
with subsistence resources being periodically affected but no resource becoming unavailable. undesirable for use. 
or experiencing overall population reductions. With no development expected under Alternative C and many 
critical habitats and harvest areas closed to leasing. moderate to high effects expected on the productivity of TLH 
under Alternatives A and B would not occur. 


e. Multiple Sales 


For multiple sales under Alternative C most resources would see decreases in effects from no development 
activity; any effects on terrestrial mammals, freshwater fish, marine fish, birds, bowheads whales, beluga whales. 
and other marine mammals are expected to be local and short term (generally <! year), and to have no regional 
population effects--the same effects levels expected for a single sale. 


Based on the scenario for Alternative C, development is unlikely. With no development, there would be no 
southern pipeline route constructed and no impacts to CAH caribou. No spills are expected. no gas pipeline would 
be constructed to Prudhoe Bay. and no oil field would be developed in TLH insect-relief habitat, eliminating 
many of the impacts to caribou. Impacts to moose, muskox, and grizzly bear would also be reduced. 


Although no development is projected for Alternative C. if development were to occur. impacts would be similar 
to, but less than, those discussed under Alternative A. because much of the Planning Area would be unavailable to 
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leasing. The TLH insect-relief area would be unavailable to leasing. greatly reducing the potential for significant 
impacts to caribou. and most of the moose winter habitat. muskoxen habitat. and higher density bear habitat 
would be closed to leasing. Making the Kasegaluk Lagoon. Peard Bay. Dease Inlet. and Smith Bay and along all 
major nver corndors unavailable to leasing would reduce any potential disturbance from exploration and potential 
development on subsistence practices in areas used by Point Lay. Wainwnght. Atgasuk. and Barrow hunters. 
Effects to subsistence-harvest practices in the communities of Point Lay. Wainwright. Atgasuk. Barrow. and 
Nuigsut would be expected to be minor, with subsistence resources being penodically affected but no resource 
becoming unavailable. undesirable for use. or expenencing overall population reductions. 


f. Conclusion--Multiple Sales 


For the multiple sales under Alternative C. most resources would see decreases in effects from no development 
activity: any effects on terressria) mammals, freshwater fish. marine fish. birds. bowhead whales. beluga whales. 
and other marine mammals are ex pected to be socal and short term (generally <1 year). and to have no regional 
population effects--the same effecis levels e».pected for a single sale. Based on the scenario for A hernative C. 
development is unlikely. With no development. there would be no southern pipeline route constructed and no 
impacts to CAH caribou. No spills are expected. no gas pipeline would be constructed to Prudhoe Bay. and no oil 
field would be developed in TLH insect-relief habitat. eliminating many of the impacts to caribou. Impacts to 
moose, muskox, and grizzly bear would also be reduced. Not allowing leasing in Kasegaluk Lagoon. Peard Bay. 
Dease Inlet. and Smith Bay and along all major river corridors would reduce any potential disturbance from 
exploration and potential development on subsistence practices in areas used by Point Lay. Wainwright. Atgasuk. 
and Barrow hunters. Effects to subsistence-harvest practices un the communities of Point Lay, Wainwright, 
Atgasuk, Barrow. and Nuigsut would be expected to be minor. with subsistence resources being periodically 
affected but no resource becoming unavailable. undesirable for use. or expenencing overall population reductions. 


15. Sociocultural Systems 


Under Alternative C. approximately 62 percent of the Planning Area would be unavailable to leasing and the 
greatest number of special management designations would be made. The Kasegaluk Lagoon, Foothills. and 
Mountain WSA's would be established. Twenty-one rivers would be recommended for scenic-river designation. 
the entire Planning Area would be closed to recreational ORV use. and the use of airboats would be prohibited. 
Under this alternative. the proposed WSA's and wild and scenic rivers would be closed to leasing and 
development but would be open to sersmic exploration. 


The primary aspects of the sociocultural systems that could be impacted are: (1) social organization, (2) cultural 
values, and (3) social health as described in Section IILC.4. For a more in-depth discussion of the parameters for 
sociocultural-effects analysis, see the discussion for Alternative A (Sec.1V.C.15). 


a. Effects of Non-Oil and Gas Activities 


The effects on sociocultural patterns from non-oil and gas activities under Alternative C are expected to be 
essentially the same as those discussed under the No Action Alternative. The effects on sociocultural patterns 
result from effects on subsistence resources and subsistence-harves patterns (see Subsistence-Harvest 
Patterns.Sec. 1V.E.14. above). 


b. Effects on Oil and Gas Activities 
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(1) Effects on Subsistence Resources and Subsistence-Harvest Patterns 


The overall effects of oil and gas activities under Alternative C on subsistence resources and harvest patterns are 
expected to be less than those discussed under Alternative A. Effects on terrestrial mammals. freshwater fish. 
marine fish. birds. bowhead whales. beluga whales. and other marine mammals are expected to range from 
negligible to local and short term (generally <! year). and to have no regional population effects. 


linpacts to caribou would be minimal under Alternative C. Important use areas for the TLH. including core 
mosquito and oestnd fly relief habitats would be unavailable to leasing. A portion of the WAH summer range 
would be unavailable to leasing. Impacts to caribou would be limited to shorn-term disturbance of wintering TLH 
and possibly WAH animals. No oil and gas development is expected to occur under this alternative. If 
development were to occur. impacts would be similar to those discussed under Alternative A but would be much 
less in extent, as more of the Planning Area would be unavailable to leasing. Particularly. the TLH insect- relief 
area would be unavailable to leasing. greatly reducing the potential for significant impacts to caribou. 
Additionally. most moose winter habitat. currently occupied muskoxen habitat. and higher density bear habitat 
would be unavailable to leasing. 


Subsistence-harvest patterns’ effects are expected to be the same or somewhat less than those under * ‘ernative A. 
with subsistence resources being periodically affected but no resource becoming unavailable. undes:rwhie for use. 
or expenencing overall population reductions. With no development expected under Alternative C aini many 
critical habitats and harvest areas unavailable to leasing. moderate to high effects expected on the productivity of 
TLH under Alternatives A and B would not occur. 


(2) Effects on Subsistence Communities 


Making Kasegaluk Lagoon, Peard Bay. Dease Inlet. and Smith Bay and along all major river corridors 
unavailable for leasing would reduce any potential disturbance from exploration and potential development on 
subsistence practices in areas used by Point Lay, Wainwright. Atgasuk. and Barrow hunters. Effects to 
subsistence harvest practices in the communities of Point Lay, Wainwright. Atqasuk, Barrow, and Nuiqsut would 
be expected to be minor, with subsistence resources being pe nodically affected but no resource becoming 
unavailable, undesirable for use. or experienci n g overall population reductions. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulation E-1 prohibits permanent oil and gas facilities within and adjacent to waterbodies with identified 
subsistence values; identified areas are on the Ikpikpuk. Alaktak. Chipp. Oumalik, Titaluk, Kigalik, Topagoruk. 
Meade. Inaru, Kugrua, Kuk. Alataktok., Ivasaruk, Kaolak. Ketik, Avalik, Kungok, and Colville rivers, as well as 
Maybe Creek. fish-bearing deep-water lakes. and important habitat on productive bays and lagoons, particularly 
Kasegaluk Lagoon, the mouth of the Kuk River. Peard Bay. Elson Lagoon. Dease Inlet, and Admiralty Bay. 
Stipulation H-1 would specify that all operations shall be conducted in a manner that prevents unreasonable 
conflicts with subsistence activities. ROP E-5 would provide for pipeline elevation to ensure the passage of 
wildlife and subsistence hunters. and ROP H-1 directs the lessee to develop and implement a plan--in consultation 
with the Research and Monitoring Team and the SAP--to monitor the effects of oil activities on subsistence. ROP 
1-1 would require training and onentation of employees to inform them of specific social and cultural concerns 
that relate to the Planning Area: the program is specifically designed to increase the sensitivity and understanding 
of workers to local community values, customs, and lifestyles in areas where these personne! would be working 
with the intent of reducing any potential conflicts with subsistence. 
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d. Concilusion--First Sale 


Effects would be less than those under Alternative A. As most subsistence resources are expected to expenence 
local, short-term impacts with no resources becoming unavailable. undesirable for use. or expenencing overall 
population reductions, subsistence-harvest practices in the communities of Point Lay, Wainwright. Atgasuk. 
Barrow. and Nuigsut would expenence minor effects. as well. With no development expected under Alternative C 
and many critical habitats and harvest areas closed to leasing. moderate to high effects expected on the 
productivity of the TLH under Alternatives A and B would not occur. If development were to occur, impacts 
from development would be similar to those discussed under Alternative A but would be much less in extent, as 
much of the Planning Area would be unavailable to leasing. 


Effects on the sociocultural systems of the communities of Point Lay. Wainwright, Atgasuk. Barrow, and Nuigsut 
could come from disturbance from oil exploration and potential development activities, from changes in 
population and employment, and from periodic disturbance to subsistence-harvest patterns from oil activities. 
Although effects on subsistence resources periodically could disrupt harvest practices, they are not expected to 
displace ongoing social systems, community activities, and traditional practices for harvesting. sharing. and 
processing subsistence resources. It is expected that any possible wilderness designation for the Kasegaluk 
Lagoon. Foothills, and Mountain WSA's and closing the Planning Area to ORV use would be resisted by local 
communities as potentially too restrictive on traditional travel and subsistence hunting practices. 


e. Multiple Sales 


For multiple sales under Alternative C, most resources would see decreases in effects (as compared to 

Alternatives A and B) from no development activity: any effects on terrestrial mammals, freshwater fish, marine 
fish. birds, bowheads whales. beluga whales, and other marine mammals are expected to be local and short term 
(generally <! year), and to have no regional population effects--the same effects levels expected for a single sale. 


Based on the scenario for Alternative C, development is unlikely. With no development. there would be no 
southern pipeline route constructed and no impacts to CAH caribou. No spills aie expected, no gas pipeline would 
be constructed to Prudhoe Bay. and no oil field would be developed in TLH insect-relief habitat, elimina: ng 
many of the impacts to caribou. Impacts to moose, muskox, and grizzly bear would also be reduced. 


If development were to occur, impacts would be similar to those discussed under Alternative A but to a lesser 
extent, as more of the Planning Area would be unavailable to leasing. The TLH insect-relief area would also be 
unavailable to leasing. greatly reducing the potential for significant impacts to caribou, and most of the moose 
winter habitat, muskoxen habitat. and higher density bear habitat would be unavailable to leasing. Making 
Kasegaluk Lagoon, Peard Bay. Dease Inlet. and Smith Bay and along all major river corndors unavailable to 
leasing would reduce any potential disturbance from exploration and potential development on subsistence 
practices in areas used by Point Lay, Wainwright. Atqasuk, and Barrow hunters. Effects to subsistence harvest 
practices in the communities of Point Lay, Wainwright. Atgasuk, Barrow, and Nuiqsut would be expected to be 
minor, with subsistence resources being periodically affected but no resource becoming unavailable, undesirable 
for use, or expenencing overall population reductions. 


Minor subsistence effects could cause periodic disruption of sociocultural systems in the communities of Point 
Lay. Wainwright, Atgasuk. Barrow, and Nuiqsut, but ongoing traditional practices for the harvesting. sharing. and 
processing of subsistence resources would not be disrupted. and impacts would not be expected to displace 
existing institutions or ongoing social systems. 


f. Conclusion--Multiple Sales 
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Minor subsistence effects could cause penodic disruption of sociocultural systems but ongoing traditional 
practices for the harvesting. sharing. and processing of subsistence resources would not be disrupted. and impacts 
would not be expected to displace existing institutions or ongoing social systems. 


16. Environmental Justice 


Alaska Inupiat Natives, a recognized minority, are the predominant residents of the North Slope Borough. the 
area potentially most affected by activities in the Northwest NPR-A Planning Area and Alternative C. Effects on 
Inupiat Natives could occur because of their reliance on subsistence foods, and potential effects may affect 
subsistence resources and harvest practices. Potential effects from noise. disturbance. and oil spills on subsistence 
resources and practices and sociocultural patterns would focus on the Inupiat communities of Point Lay. 
Wainwnght. Barrow. Atgasuk, and Nuigqsut within the North Slope Borough. The Environmental Justice 
Executive Order includes consideration of potential effects on Alaska Native subsistence activities. For a 

detailed discussion of Environmental Justice effects, see Section [V.C.16 and the cumulative-effects analyses for 
subsistence-harvest patterns and sociocultural systems in Sec. [V.F.8.n and Sec. IV.F.8.0. 


a. Effects of Non-Oil and Gas Activities 


The Environmental Justice effects of non-oil and gas activities under Alternative C would be a reflection of 
Patterns, Sec. I1V.E.14, and Sociocultural Patterns, Sec. IV.E.15, above). 


b. Effects on Oil and Gas Activities 


The Environmental Justice effects of oil and gas activities under Alternative C would be a reflection of effects on 
Sec. IV.E.14, and Sociocultural Patterns, Sec. I'V.E.15, above). 


c. Effectiveness of Stipulations and Required Operating Procedures 


See Section ['V.C.16 for a detailed discussion of Environmental Justice mitigation. 


d. Conclusion--First Sale 


The Environmental Justice Executive Order includes consideration of potential effects on Alaska Native 
subsistence activities. The analysis indicates that there are no substantial sources of potential environmental 
justice-related effects from the Northwest NPR-A Planning Area development under Alternative C to the affected 
Alaska Native villages. As development is considered unlikely under Alternative C, many critical habitats and 
harvest areas would be unavailable to leasing. and the moderate to high effects expected on the productivity of 

the TLH under Alternatives A and B would not occur. Therefore, disproportionate, high adverse effects are not 
expected for the communities of Point Lay. Wainwnght. Barrow, Atgasuk. and Nuiqsut--communities that 
harvest caribou from the Teshekpuk Lake herd. 
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e. Multiple Sales 


The Environmental Justice Executive Order includes consideration of potential effects on Alaska Native 
subsistence activities. The analysis indicates that the only substantial source of potential environmental 
justice-related effects on Native villages from the Northwest NPR-A Planning Area development under 
Alternative C could occur from long-term population and productivity effects on the Teshekpuk Lake Caribou 
herd from development in critical insect-relief areas. 


f. Conclusion--Multiple Sales 


The Environmental Justice Executive Order includes consideration of potential effects to Alaska Native 
subsistence activities. The analysts indicates that there are no substantial sources of potential environmental 
justice-related effects from the Northwest NPR-A Planning Area development under Alternative C on the Native 
villages. As development is considered unlikely under the scenario for Alternative C, many critical habitats and 
harvest areas would be unavailable to leasing. and the moderate to high effects expected on the productivity of 
the TLH under Alternatives A and B would not occur. Therefore. disproportionately high adverse effects are not 
expected for the communities of Point Lay, Wainwright, Barrow. Atgasuk. and Nuigsut--communities that 
harvest caribou from the Teshekpuk Lake herd. 


17. Coastal Zone Management 


Under Alternative C. numerous areas would be unavailable for oi! and gas leasing. including those with most of 
the high and moderate oil resource potential (Map 19). Leasing and exploration (winter sersmic surveys and 
wells) may occur under this alternative. The protective and restrictive measures in the areas that remain available 
for oil and gas leasing may curtail commercial development. Given the relatively low hydrocarbon potential of 
the areas remaining available for oil and gas leasing and the long distances of these areas to existing 
infrastructure, this alternative greatly reduces industry interest in leasing. 


The NPR-A Federal lands are excluded from the coastal zone, as noted in the introductory section of the No 
Action Alternative (Sec.1V.B.17). However, Section 307(c 3B) of the Federal Coastal Zone Management Act 
requires that Federal applicants include as part of their application a certification that activities that have 
reasonably foreseeable effects on any coastal use or resource of the coastal zone would be conducted consistent 
with the State's coastal management program. The State may concur or object to an applicant's certification. The 
following analysis is based on the hypothetical scenarios developed for proposed oil and gas activities in the 
NPR-A and for the non-oil and gas activities that may occur. At the time future plans are submitted for any 
activities that have reasonably foreseeable effects on any coastal use or resource of the coastal zone the applicant 
would be required to submit a consistency certification to the State. 


a. Effects of Non-Oil and Gas Activities 


Under Alternative C, the type of non-oil and gas activities would be the same as they are for the No Action 
Alternative: only the level of activity and duration could increase. Effects related to coastal zone management 
remain the same as for the No Action Alternative 
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b. Effects of Oil and Gas Activities 


(1) Effects of Nisturbances 


The types of activities and related disturbances for Alternative C are the same as they are for Alternative B. The 
areas available for oil and gas leasing would be further restnicted and as a result the number of exploration 
activities could change. lt is projected for this alternative that the drilling of | to 4 exploration wells and | to 2 
delineation wells could occur. There would be no production pads or pipelines because no development ts 
assumed for this alternative. However, all proposed activities would still be subject to the ACMP standards and 
the distnct enforceable policies if they have reasonably foreseeable effects on the coastal resources and uses of the 
coastal zone. All activities in this category would be reviewed by the State for consistency with the ACMP 
standards and the enforceable policies of the North Slope Borough Coastal Management Program. 


The areas remaining subject to oil and gas leasing would have the same effects on coastal zone management as 
those described under Alternative A. No permit can be rssued for activities having reasonably foreseeable effects 
on coastal resources or uses of the coastal zone until the State concurs or the Secretary of Commerce overndes the 
State's objection. 


(2) Effects of Spills 


The number of spills estimated to occur under Alternative C is zero. If any spills were to occur. the analysis im 
Alternative A for “Effects of Spills” would be relevant to Alternative C. The effects of any small spills would be 
minor and localized. Given the mitigating measures addressing prevention and response. no conflicts with any of 
the statewide standards or distnct enforceable policies are anticipated. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The discussion of the “Effectiveness of Supulations and Required Operating Procedures” for Alternatives A and 
B. are relevant to Alternative C. While the mitigating measures proposed for this alternative address concerns 
related to several of the ACMP standards and district policies. they do not necessarily reduce the potential for 
conflict related to coastal zone management. The previous analyses conclude there are no conflicts mmherent im the 
vanous proposals/alternatives. 


d. Conclusion--First Sale 


There are no inherent conflicts with the ACMP standards or the enforceable policies of the North Slope Borough 
Coastal Management Program related to Alternative C_ With mitigating measures and regulatory overught. 
would be possible to comply with all of the standards and policies relevant to onl and gas activities that have 
reasonably foreseeable effects on the coastal resources of uses of the coastal zone. Applicable pohores would be 
more precisely addressed when specific proposals are brought forward by lessees. All plans that may have 
reasonably foreseeable effects must be accompamed by a comustency certification for State review and 
concurrence. No permit would be issued for activities hav eng reasonably foreseeable effects unless the State 
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concurs of the Secretary of Commerce overndes the State's obyection. 


e. Multiple Sales 


Although muluple sales might occur under Alternative C. no development 1s assumed to accur Additional sales 
would result only m additional exploratory wells berg drilled ht 1s hypothesized that muluple sales under 
Alternative C could result im 3 to 12 exploration wells and 2 to 4 delineation wells being drilled. The level of 
activities docs not change the applicability of the relevant policies of the ACMP and the distnct program. they 
remain the same whether one or more sales are held Applicable policies would be addressed at the time specific 
proposal are submitted to BLM for approval. No permet would be rsued for activities having reasonably 
foreseeable effects on coastal uses of resources of the coastal zone unless the State concurs or the Secretary of 
Commerce overndes the State's objection. 


f. Conciusion--Multiple Sales 


The potential for conflict with the statewide standards of the ACMP and the enforceable policies of the North 
Siope Borough Coastal Managemen Program are the same as those for a single sale. No conflicts are anticipated. 


18. Recreation Resources and Wilderness 


a. Effects of Non-Oil and Gas Activities 


The konds of activities--other than oil and gas exploration and development--cxpected under Alternative C are the 
same as under the No Action Alternative However. certam of these activities would increase as a result of and on 
support of onl and gas development. For example. freld activities associated with archeological site clearances. 
such as camps. excavations, and aircraft activity all Whely would increase. The resulting empacts would be 
munemal and short term m nature as described under the No Action Alternative, but the total area mmpacted could 
merease to | 000 acres (from S00 acres mn the No Action Alternative) 


Although the amount of supphes and matenal transported by winter overland moves may mncrease under 
Alternative C as compared with the No Action Alternative, these moves generally follow the same route 
Therefore. nerther the length nor number of green travis (see Sectron TV E20 Visual Resources) would be an 
merease from the No Action Alternative 


b. Effects of Oil and Gas Activities 
(1) Effects of Disturbances 


(a) Exploration 
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The types of oi! and gas activities that would occur under Alternative C are similar to those under Alternative A. 
However, the level of some of these exploration activities would decrease compared with Alterative A. i.c.. fewer 
seIsm survey Operations are expected. the number of exploration/delincation wells dniled would decrease from 
8 wader Alternative A to 2 (| exploration well and | delineation well) under Alternative C with oil at $i 8/bb1 and 
from 40 to 6 (4 exploration wells and 2 delineation wells) with oil at $30/bb1. Consequently. shon-term impacts 
from ongoing sersmic activity would go from 1.500 acres (3 sersmic camps) affected under Alternative A to SOO 
acres affected under Alterative C. The area that could be impacted during drilling operations would decrease from 
approximately 64,000 to 16.000 acres (with on! @ $1 8/bb1) and 320,000 to 48,000 acres (with oil @ $30/bb1) for 
winter-only sersmic. Accumulating summmer-season impacts to the area's naturalness from the greening of ice 
pads, roads, and airstrips would decrease from 400 acres (under Alternative A) to 100 acres (with oil @ $18/bb1) 
and 2,000 acres (under Alternative A) to 300 acres (with oil @ $30/bbI1). Linear green trails would be visible from 
the ai as a result of sersmic operations. the number of miles visible would decrease from Alterative A in direct 
relationship to decreased seismic operations (see Section I1V_E.20 . Visual Resources). 


(b) Development 


No development ts anticipated under Alternative C. If development were to occur, impacts would be similar to 
those described under Alternative B. 


(2) Effects of Spills 


The chances of oi! spills would less under Alternative C than that of Alternative A or B simply because of less oi! 
and gas drilling allowed. However. should a «pill occur, the effects would be the same as analyzed for Alternative 
A and B 


(3) Effect on Wilderness Valves 


Under Alternative C. the Kasegaluk Lagoon. Mountain, and Foothill assessment units would be managed as 
wiiderness areas. therefore wilderness values of naturalness, solitude. and pnmitive and unconfined recreation 
would not be umpacted. These three areas constitute approximately 3.090.000 acres, or 6 percent of the Planning 
Area. Impacts to wilderness values within the remainder of the Planning Arca would be as described under “(1 ) 
Exploration” above and under Visual Resources (Section IV _E.20) 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stupulation A-2 and A-3 under Waste Prevention. Handling. and Disposal and Spills would greatly increase the 
protection of Wilderness and Recreation resources. This stipulation would help reduce. if not eliminate. the 
possitulities of larger fuel spills in pristine areas. of areas that can ill afford any type of fuel spill. These two 
stipulations would not unduly restnct recreatrommts from using the area resources for thei endeavors and yet 
would adequately protect these resources from berng impacted from fuel spills. In addition to the above 
stipulations, ROP’s A-| and A-2 dealing with the handling of garbage would help protect the area's 
recreation/wilderness resources as well as the users 


Other stipulations and ROP's that would benefit the recreation/wilderness resources and users of the area are 
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stipulations C-2 (for both recreation and wilderness) and C-1 and E-5 (for wilderness only), and ROP’s A-5 and 
A-8 (for both recreation and wilderness). 


d. Conclusion--First Sale 


As compared to No Action Alternative, there would be an increase of approximately 500 acres to 1.500 acres in 
adverse, short-term impacts to recreation values from activities other than oil and gas exploration and 
development. Short-term impacts from ongoing oil and gas exploration activities would impact approximately 
8.000 acres (with oil at $18/bbI) and 48,000 acres (with oil at S$30/bbi). 


No development is projected to occur under the first sale in Alternative C. 


e. Multiple Sales 


The types of impacts resulting from additional lease sales would be the same as described above for the first sale. 
Short-term impacts from noise, aircraft, and other ongoing activities would be greater than that in the first sale. 
however, as in the first sale they would not accumulate. Impacts from long-term or permanent facilities such as 
roads, pipelines, gravel pads, and pits would not accumulate to any extent within Alternative C, as production 
facilities are not necessary given the scenarios under this Alternative. 


f. Conclusion--Multiple Sales 


Lons.-term impacts would not be appreciably greater than those of the first sale. 


Also of importance is that short-term impacts to recreation values from exploratory oil and gas activities, as well 
as overland moves, are substantially mitigated by being restricted to winter months. Few recreationists visit the 
area at any time and especially in winter months. 


19. Wild and Scenic Rivers 


Under Alternative C, all the eligible rivers listed in Table [11-38 would be found suitable for inclusion in the 
National Wild and Scenic Rivers System, and would be managed to protect and enhance the free-flowing nature. 
water quality, and outstandingly remarkable values. A summary of management responsibilities BLM would 
assume for designated rivers is found in Appendix 11. 


a. Effects of Non-Oil and Gas Activities 


The effects of non-oil and gas activities under Alternative C on subsistence resources and use. fisheries, wildlife. 
and cultural resources are described elsewhere in Section I'VE. 
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With the exception of the Colville River riparian area, non-oil and gas activities would not affect river values 
under this alternative because such effects would be avoided by the mandate to protect and enhance such values . 


The Colville River riparian area adjacent to the Planning Area is managed by the State of Alaska and the Arctic 
Siope Regional Corporation. These entities could authorize improvements such as airstrips, lodges, cabin sites, or 
storage facilities in the riparian area that would impact the scenic quality and primitive roadless nature of the 
river. 


b. Effects of Oil and Gas Activities 


(1) Seismic Activity Compared to No Action Alternative 


The effects of seismic activity on river values under this alternative would be similar to those described under the 
No Action Alternative with the seismic option. 


(2) Effects of Disturbances 


The effects of disturbances related to oil and gas development on river values would be reduced in comparison to 
all other leasing alternatives, largely because of the restrictions on areas available for leasing, development of 
surface facilities, and water withdrawals. 


(3) Effects of Spills 


The number of spills estimated to occur under Alternative C is zero. The effects of any spills under Alternative C 
on water quality, subsistence, fish, and wildlife values are described elsewhere in this section. Effects under 
Alternative C would be somewhat greater than those expected under the No Action Alternative, and less than 
anticipated under Alternatives A and B. 


c. Effectiveness of Stipulations and Required Operating Procedures 


Stipulations A-1, A-2, A-3, C-1, and C-2 limit the impacts that oil and gas exploration and development would 
have on river values. Without these stipulations greater impacts from spills and damage to stream banks at river 
crossings could be expected, although the restrictions on leasing areas reduce the projected impacts in comparison 
to all the other leasing alternatives. 


Stipulation B-i would be effective in preserving instream flows in eligible rivers. and in protecting overwintering 
habitat for fish because of the prohibition of winter water withdrawal from streams. 


Stipulation B-2 would limit concerns about effects of unusual freezing/thawing processes caused by compaction 
or removal of snow cover. 
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Stipulation D-1 and ROP E-6 contribute to our conclusions regarding the impacts of development on fish. 
wildlife, and instream flows and limit anticipated adverse impacts in comparison to the other alternatives. 


Stipulation E-1 could prove effective in limiting impacts of oil and gas development on nver values in conjuction 
with site-specific analysis and ongoing monitoring studies to improve the effectiveness of stipulations and 
operating procedures. 


Stipulation E-2 would limit road construction but would not protect the Colville River riparian zone since BLM 
lacks management authority there. 


ROP’s A-1, A-2, A-3, and A-4 contribute to the conclusion that this alternative would have little effect on water 
quality. Without these procedures, adverse impacts to water quality would be expected to increase. ROP C-1! 
would reduce the likelihood of impacts to the free flow of streams by reducing the likelihood of additional 
freezedown and unnatural breakup of rivers. ROP C-1 would also provide protection from rutting and changes in 
drainage patterns for riparian areas. 


ROP E-8 could be effective in limiting impacts to river values, particularly fisheries and subsistence activities. 


ROP’s F-1 and I-1, along with stipulations G-1, H-1, and J-1, would help to limit negative impacts to river values. 


d. Conclusion--First Sale 


Under Alternative C, the impacts of the first sale on Wild and Scenic River values would be very limited. Impacts 
are expected to be less than under any of the other alternatives because of additional restrictions that protect 
stream banks and limit potential withdrawals of water. The Colville River adjacent to the Planning Area would 
likely see the greatest negative impact to river values because it is not under BLM management and would likely 
be crossed by access trails, ice roads, and pipelines. 


e. Multiple Sales 


Multiple sales would have little additional impact on river values. 


f. Conciusion--Multipie Sales 


Multiple sales would have little additional impact on river values. 


20. Visual Resources 
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Under Alternative C, the Kasegaluk Lagoon, Foothills and Mountain assessment units and an area extending 5 mi 
from the bank of the Colville River area would become Visual Resource Management (VRM) Class I areas (a 
change from Alternative A). The 21 streams (other than the Colville River) recommended for designation as Wild 
and Scenic Rivers, the identified estuarine areas, and an area extending 5 mi from the banks of these water bodies 
would be VRM Class II areas (a change from Alternative A). The rest of the Planning Area would be VRM Class 
Ili areas (a change from Alternative A--see Map 24 ). lraplementation of VRM prescriptions would take place in 
individual environmental analysis of each proposed activity. 


a. Effects of Non-oil and Gas Activities 


The kinds of activities other than oil and gas expected under Alternative C are the same as under Alternative A. 
The impacts from the camps would be the same as under the No Action Alternative and Alternative A. 


Although the amount of supplies and materials transported by winter overland moves may decrease under this 
alternative, these moves generally follow the same routes. Therefore, neither the length nor number of green trails 
is expected to be noticeably different between the No Action Alternative and Alternative A. 


b. Effects of Oil and Gas Activities 


(1) Effects of Disturbances 


(a) Exploration 


Under this alternative, seismic-survey work would continue at the same level as under the No Action Alternative. 
Green trails resulting from these operations would be the same as under the No Action Alternative. 


For the first sale under this alternative, between 2 and 6 exploration or delineation wells are anticipated. 
However, because of the limited number of drill rigs available, no more than one well is anticipated to be drilled 
at any one time. These impacts are expected to be greatest within a 1/2-mi to 2-mi radius of each drill site or an 
area of approximately 4,000 acres per well site. Accordingly, under this alternative, there would be a temporary 
loss of visual quality over ax area of approximate!y 4,000 acres. 


In addition to the short-term impacts that result from ongoing exploratory drilling operations, summer-season 
visual concern exists as a result of the greening of vegetation under vacated ice pads, airstrips, and roads. This 
direct impact to the area's naturalness is a result of the same conditions that create green trails--the greater 
availability of moisture and nutrients as ice or compacted snow melts. This greening of the vegetation does not 
necessarily develop wherever ice pads are constructed or snow is compacted but when it does, it can be very 
detectable from the air for 2 to 5 years of longer. There is also a “ring effect” around ice pads, airstrips, and roads 
where vegetation dies adjacent to these snow and ice structures. Assuming approximately 50 acres of ice pads, 
airstrips, and roads per drill site. as many as 300 acres (6 vacated sites x 50 acres per site) would be in various 
states of recovery from greening and ring effects. 


Exploration wells also would leave behind a marker pipe expected to be no larger than a square foot on the 
surface and 6 ft tall. This is essentially a permanent impact, but almost unnoticeable from several hundred feet. 
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(b) Development Activities 


Under the first sale for Alternative C, no development is projected. No production pads would be constructed, no 
pipelines are anticipated. and no staging base 1s expected. 


(2) Effects of Spills 


The number of spills projected under Alternative C is zero. 


c. Effectiveness of Stipulations and Required Operating Procedures 


The Kasegaluk Lagoon. Foothills and Mountain Wilderness Study Areas and the Colville River area would be 
designated Visual Resource Management (VRM) Class I. As such, the level of change to the landscape should be 
very low and must not attract attention. This class prov.des for natural ecological changes: however. it does not 
preclude very limited management activities. The objective is to preserve the existing character of the landscape. 
The 2! streams recommended for designation as Wild and Scenic Rivers and estuarine areas would be assigned 
Class Il. As Class II, the level of change to the landscape should be low. Management activities may be seen, but 
should not attract the attention of the casual observer. Any changes must repeat the basic elements of form, line. 
color, and texture found in the predominant natural features of the landscape. The rest of the Planning Area would 
be assigned a VRM Class III. As Class III, the level of change to the characteristic landscape should be moderate. 
Management activities may attract the attention but should not dominate the view of the casual observer. Changes 
should repeat the basic elements found in the predominant natural features of the landscape. 


d. Conclusion--First Sale 


As compared with the No Action Alternative, there would not be an increase in adverse, short-term impacts to 
visual resources from activities other than oil and gas exploration and development. 


Short-term impacts from ongoing oil and gas exploration activities would impact approximately 4,000 acres. The 
greening and ring effect of vegetation resulting from ice pads. roads, airstrips and compacted snow would impact 
about 300 acres. Seismic operations would result in approximately one hundred miles of green trails. 


Oil and gas development are not expected to take place under this alternative. 


e. Multiple Sales 


For multiple sales, between 5 and 16 exploration or delineation wells are anticipated under this alternative. 
However, because of the limited number of drill rigs available, no more than 2 wells are anticipated to be drilled 
at any one time. These impacts are expected to be greatest within a ‘2- to 2-mi radius of each drill site or an area 
of approximately 4,000 acres per well site. Accordingly. under this aliernative. there would be a temporary loss of 
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visual quality over an area of approximately 8.000 acres. 


In addition to the short-term impacts that result from ongoing exploratory drilling operations, summer-season 
visual concern exists as a result of the greening of vegetation under vacated ice pads. airstrips, and roads. This 
direct impact to the area's naturalness is a result of the same conditions that create green trails--the greater 
availability of motsture and nutrients as ice or compacted snow melts. This greening of the vegetation does not 
necessarily develop wherever ice pads are constructed or snow is compacted but when it does, it can be very 
detectable from the air for 2 to 5 years of longer. There is also a “ring effect” around ice pads, airstrips, and roads, 
where vegetation dies adjacent to these snow and ice structures. Assuming approximately 50 acres of ice pads, 
airstnips, and roads per drill site. as many as 800 acres (16 vacated sites x SO acres per site) would be in various 
states of recovery from greening and ring effects. 


Exploration wells also would leave behind a marker pipe expected to be no larger than a square foot on the 
surface and 6 ft tall. This is essentially a permanent impact, but almost unnoticeable from several hundred feet. 


Under the multiple sale scenario for Alternative C no production pads would be constructed. no pipelines are 
anticipated, and no staging base is expected. 


f. Conciusion--Multiple Sales 


The types of impacts resulting from additional lease sales would be the same as described above for the first sale. 
Short-term impacts such as green trails and pads. and other ongoing activities would not accumulate. No 
long-term or permanent facilities such as roads, pipelines, gravel pads, and pits would be built in support 
exploration and production. There would be no increase over those of the first sale and no additional acres would 
be impacted. 


21. Overview of Effects on Wetlands and Floodplains 


In compliance with Executive Order 11990, Protection of Wetlands and Floodplains, the BLM has prepared 
comprehensive impact analyses on those resources within Northwest NPR-A Planning Area that are considered 
tp have the function and value of wetlands as described in Section II1.B.2. Resources included in the overview 
discussion below would be classified as having the function and value of wetlands and floodplains on the Arctic 
North Slope. 


Vegetation (Section 1V_E.7) 


Effects of First Sale: Impacts from activities other than oil exploration and development would involve 
disturbance or destructive impacts to a small fraction of the Planning Area. and overall impacts would be minor to 


negligible. 


Impacts from oil exploration would include vegetation disturbance on 22.500 to 366,000 acres per year from 2-D 
and 3-D seismic surveys over the entire exploration period (10 years). About 25 percent of the disturbance would 
be at a medium to high level. and, after 9 years, recovery would be about 90 percent. Ice road construction would 
have impacts on < 420 acres per year, and ice pads on < 170 acres. Exploration activities would cause permanent. 
minor vegetation destruction and alteration from the construction of exploration well cellars. 
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The combined effect of development activities, such as the construction of gravel pads, roads, airstrips, pipelines, 
one pump station, and the excavation of material sites, would cause the destruction of vegetation on < 650 acres 
and the alteration in plant species composition on < 1,915 acres, affecting a total of over < 2.565 acres. These 
impacts would be permanent assuming that gravel pads would remain after production ends although some plant 
species would be able to grow on the pads (McKendrick, 2000). 


Effects of Multiple Sales: Impacts from oil exploration would include about double the vegetation disturbance 
from seismic work expected for a single-sale. However, the extended period of time over which it would 
occur--coupled with the recovery time for disturbed areas--would result in a small increase in the amount of 
visible disturbance. Exploration activities also would cause < 0.03 acres of permanent vegetation destruction 
around well cellars and alteration of < 1,940 acres per year around and under ice pads and roads. 


Development activities would also impact vegetation, and the combined effect of exploration and development 
activities over all lease sales would cause the destruction of vegetation on < 1,260 acres and the alteration in plant 
species composition on < 4,050 acres, for a total of < 5.310 acres. These impacts would be permanent, assuming 
that the gravel pads would remain after oil production ends; recovery, thus, would be moot. Impacted areas (3,920 
acres) represent about 0.04 percent of the total land cover, and, as such, they would not be likely to adversely 


affect any plant species or community. If a development facility were to be placed over a rare plant population, 
the effects on that taxon could be severe. However, careful siting of facilities after site-specific environmental 


analysis is expected to avoid and protect rare plant species. 
Soils (Section IV.E.1) 


Effects of First Sale: Soil stability depends closely on vegetative cover, where vegetation is disturbed, impacts on 
soils follow. Impacts from activities other than oil exploration and development would be minor to 

negligible. Impacts from winter exploration and well drilling would be expected to be minor to negligible. 
Development would cause loss or disturbance of up to 600 acres of soils. The duration of these impacts would be 
permanent. Oil spills would be cleaned up immediately, causing minimal disturbance to soils. Impacts from 
development activities to soils would be minor to low. 


Effects of Multiple Sales: Little impact to soils is expected from exploration activities; impacts from development 
activities would disturb or result in the loss of small- to moderate-sized areas. The overall impact to soils would 
be negligible (with seismic) to moderate (with development). 


Water Resources (Section IV_E.3) 


Effects of First Sale: Seismic impacts are expected to be minimal. Impacts from oil and gas development 
activities on the water resources in the Planning Area are from gravel roads, pads, and structures. The potential 
short-term impacts from exploration and delineation would be water removal from up to 90 lakes, and during 
construction, increased water impoundments, diversions, thermokarst erosion and sedimentation of up to 2.000 


acres. Long-term impacts from development of gravel roads, pads and pits could impact up to 1,000 acres. 
Overall impacts would be about 3,000 acres of short-term impacts and | S00 acres of long-term impacts. 


Effects of Multiple Sales: Seismic impacts are expected to be minimal. Impacts from oil and gas activities could 
be several times greater than impacts from a single sale, while indirect impacts might take years to develop. 
Short-term impacts include water removal of up to 1.800 acre/ft from 180 lakes for exploration and delineation 
drilling. increased water impoundments, diversions, thermokarst erosion, and sedimentation of up to 4,000 acres 
for construction activities. Long-term impacts from development of gravel roads, pads, and pits could impact up 
to 2,000 acres from water impoundments, diversions, and thermokarst erosion. Shared infrastructure could reduce 
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the adverse effects to water resources from multiple sales. 
Freshwater Quality (Section IV.E.4) 


Effects of First Sale’ The short-term, localized impacts from seismic and exploratory activity would be reduced 


approximately one third and one quarter, respectively, compared to Alternative A. Long-term impacts from 
rn seismic would be less than Alternative B and equivalent with the No Action Alternative. 


Effects of Multiple Sales: Long-term (decade-or-more) effects of multiple sales would be slightly greater than for 
a single sale. 


Estuarine Water Quality (Section 1V_E_5) 


Effects of First Sale: There would be a greatly reduced risk of spills, but still a slight chance of them in NPR-A 
bays for two reasons — fuel might be transported across the bays for onshore exploration and there might be 
further State and Federal leasing of adjacent offshore waters. 


Effects of Multiple Sales: Multiple sales would have a very low level of effects on estuarine water quality, 
similar to the effects from the first sale. 


F. Effects of the Cumulative Case 


1. Introduction 


According to the National Environmental Policy Act (NEPA) (40 CFR 1508.7) and 1508.25(a)(2): 


“Cumulative impact” is the impact on the environment which results from the incremental impact of the 
action when added to the other past. present. and reasonably foreseeable future actions regardless of what 
agency (federal or non-federal) or person undertakes such other actions. Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time. 


To determine the scope of environmental impact statements, agencies shall consider...Cumulative actions, 
which when viewed with other proposed actions have cumulatively significant impacts and should therefore 
be discussed in the same impact statement. 


A handbook issued by the Council on Environmental Quality (CEQ), Considering Cumulative Effects Under the 
National Environmental Policy Act, January 1997, suggests, among other things, that analyses “determine the 
magnitude and significance of the environmental consequences of the proposed action in the context of the 
cumulative effects of other past, present, and future actions...identify significant cumulative effects...” and 
"focus on truly meaningful effects.” As suggested by the CEQ handbook. this [AP/EIS considers the following 
basic types of effects that might occur: 
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° “additive” (total loss of sensitive resources from more than one incident): 
* “countervailing” (adverse effects are compensated for by beneficial effects). and 
© “synergistic” (total effect is greater than the sum of the effects taken independently). 


Each section of this cumulative effects analysis indicates which types of impacts might occur for each 

resource. When evaluating effects to resources, the EIS analysts consider whether the effects are additive. 

synergistic, or countervailing. We have found that synergistic and countervailing effects are the exception, not the 
norm. In most cases, the effects are additive, and it would become redundant and very repetitive to state that the 

iii tin adit aeiey itp an celta aannain ch en eee, ocean aa, aan nema, In 

the analyses that follows. effects should be considered to be additive in nature, unless other noted by the analyst. 


2. Structure of the Cumulative Analysis 


For this LAP/EIS. the analysis of cumulative impacts is a five-step process: 


1. Identify the potential effects of the proposed actions in the Northwest NPR-A Planning Area on the natural 

resources and human environment. 

Analyze other past. present. and reasonably foreseeable future oil-development activity on the North Slope 

and its coastal and offshore waters for effects on the natural resources and human environment that are 

potentially affected by the proposed actions in the Northwest NPR-A. 

3. Determine the effects from other actions (sport harvest, commercial fishing. subsistence hunting, and loss 
of overwintering range. etc.) on these same natural resources and human environment. 

4. Estimate the potential extent of the total cumulative effects (number of animals and habitat affected, jobs 
and revenues created or lost, etc.) and how long the effects might last (population recovery time. duration 
of income flows, efc.). 

5. Keep the cumulative analysis useful. manageable. and concentrated on the potential effects that are 
meaningful. Consider activities that are more certain to happen and that are geographically in or near the 
Northwest NPR-A, and activities of greatest concern as identified in scoping in more detail. Where 
possible, use guiding principles from existing standards (see the following). criteria, and policies that 
control management of the natural resources of concern to help focus the analysis. Where existing 
standards, criteria, and policies are not available. the resource experts use their best judgment on where 
and how to focus the analysis. 


te 


3. Guiding Principles of the Analysis 


The Endangered Species Act (ESA) of 1973 and the Northwest NPR-A IAP/EIS scoping process are appropriate 
vehicles to identify species that are potentially at nsk from the incremental cumulative effects of activities that 
may occur under the Northwest NPR-A IAP. Effects on listed species identified in the Northwest NPR-A by the 
National Marine Fisheries Service (NOAA Fisheries, formerly NMFS) and the Fish and Wildlife Service (FWS) 
under Section 7 of the ESA are covered by this cumulative analysis. The potential effects on cach of the other 
species identified through scoping were also reviewed and included. as appropriate. 


Cumulative effects are analyzed for those species listed as “endangered.” “threatened.” “proposed.” or “candidate” 
on the North Slope. in the Beaufort Sea. and in the Chukchi Sea and which NOAA Fisheries and FWS indicated 
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that this LAP/EIS should assess. 


The management of seals by NOAA Fisheries and polar bears by the FWS under the Marine Mammal Protection 
Act (MMPA) of 1972 provides for monitoring these species’ populations and managing/mitigating potential 
effects of development on these species. For example. FWS implements measures to protect polar bear den sites 
through a Letter of Authorization under the MMPA. 


The Alaska Department of Fish and Game (ADF&G), monitors caribou by a census of caribou calving and 
caribou distribution. These monitoring efforts provide a means of determining whether significant cumulative 
effects on caribou have occurred or are occurring on the North Slope and help in developing measures to 
minimize effects. 


Water quality on the North Slope is regulated and/or monitored through various permitting and regulatory 
programs administered by the EPA: the Alaska Departments of Natural Resources (DNR), Environmental 
Conservation (ADEC), and ADF&G: and the North Slope Borough. These programs have been established to 
protect against the significant degradation of water quality associated with specific human/development activities. 
In evaluating the cumulative effects to water quality. collective impacts associated with both permitted/regulated 
activities and nonregulated activities and/or naturally occurring events are considered. 


Air quality is regulated under the Prevention of Significant Deterioration (PSD) permitting process. For sources 
located in the OCS, the PSD program is administered by the EPA. For sources located in State waters and 
onshore, the PSD program is administered by the ADEC. Although minor sources of air pollutants are not subject 
to PSD permitting requirements, the analysis of cumulative effects to air quality in this [AP/EIS considers the 
contribution of both major and minor sources of air pollution on the North Slope. 


Wetlands impacts are mitigated through Stipulations, Required Operating Procedures (ROP’s). Terms and 
Conditions of Permits and Approvals issued at the exploration and development stages. and through the Section 
404 Regulatory Program under Section 404 of the Clean Water Act, administered by the U.S. Army Corps of 
Engineers (COE). Under a Memorandum of Agreement between EPA and COE, it is recognized that in areas such 
as the North Slope of Alaska (with its high proportion of wetlands) minimizing wetland losses is preferable to 
compensatory mitigation. 


Executive Order 12898 Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations and an accompanying Presidential memorandum require each Federal Agency to make 
the consideration of environmental justice part of its mission. The existing demographics (race and income) and 
subsistence consumption of fish and game are discussed. disproportionate environmental and health effects on 
Alaska Natives are evaluated. and mitigating measures and their effects are presented. 


Executive Order | 3084 Consultation and Coordination with Indian Tribal Governments requires consultation 
with Native tribal governments on “Federal matters that significantly or uniquely affect their communities.” so 
that an effective process is established that “permits elected officials and other representatives of . ian tribal 
governments to provide meaningful and timely input.” Representatives of BLM have met with local tribal 
eovernments to discuss subsistence issues relating to the Northwest NPR-A IAP (Section VIE) and have 
established a dialogue on environmental justice with these communities. Mitigation measures included in this 
Northwest NPR-A IAP/EIS evolved through negotiations between local. borough. and State and Federal Agency 
representatives. Inupiat Traditional Knowledge had a part in developing mitigation. Conflict avoidance 
agreements between the oil industry and Inupiat subsistence hunters are an important mechanism for overcoming 
conflicts. 


4. Scope of the Analysis 





ENVIRONMENTAL CONSEQUENCES 1V.403 


of 











gas also are considered. Some activities that would occur beyond the 15- to 20-year production life of the 
Northwest NPR-A IAP are considered too speculative at this time to include, while other such activities are 
included in this analysis. All reasonably foreseeable future activities that may contribute to cumulative effects are 
considered in this analysis. The information. models, and assumption used to analyze the effects of oi! spills and 
the estimates of spills for the cumulative scenario are presented in Appendix 9 . 


5. “Significance” 


As directed by CEQ’s NEPA regulations (40 CFR 1502.16), direct and indirect impacts (effects) and their 
significance to physical, biological, and human social resources are evaluated. In characterizing significance, the 
analysis considers the “context” and “intensity” of the impact as intended by CEQ (40 CFR 1508.27). The context 
aspect considers the setting of the proposed action. what the affected resource may be, and whether the effect on 
this resource is local or more regional in extent. The intensity aspect considers the severity of the impact, taking 
into account such factors as whether the impact is beneficial or adverse. the uniqueness of the resource (for 
example, threatened or endangered species). the cumulative aspects of the impact; and whether Federal, State, or 
local laws may be violated. When considering cumulative effects, the time frame is extended to include past, 
present, and reasonably foreseeable activities. The geographic area is extended for the cumulative analysis to 
include the area that could be affected by Northwest NPR-A activities and the area where activities that might 
affect Northwest NPR-A resources occur. The incremental contribution of the alternatives also is evaluated in the 
cumulative case (see Section IV.F.9). 


6. Other Information about Cumulative Effects 


Readily available abnotic standards are important in determining environmental quality. Abiotic measurements 
(for example. air and water quality) often provide a good indication of the quality of biological and cultural 
resources. As the analysis moves from the abiotic to the biotic to the human-cultural context, the variables 
increase, making it more difficult to determine cumulative effects on the quality of life. A similar increase in 
complexity occurs with the move from the terrestrial environment to the offshore environment. Migratory species 
introduce even more variables with their mobility and behavioral diversity. The effects of this characteristic 
cascade of complexity are traced in Figure IV -06. 


The purpose of the analysis of cumulative effects in this LAP/EIS is to determine whether the effects are additive 
of synergistic or have some other relationship. Additive (or combined) effects on specific resources often are 
difficult to detect and do not necessarily add up in the strict sense of | plus | equals 2. It is much more likely that 
an additive or combined effect would be greater than | but less than 2. A synergistic effect, in theory, is a total 
effect that is greater than the sum of the additive effects on a resource. To arrive at a synergistic effect in this 
example (continuing with the numeric analogy) the total cumulative effect would need to end up greater than 2. In 
the highly variable arctic environment--where natural variations in population levels can exceed the impacts of 
human activity--such an effect would need to be much greater than the hypothetical 2 to be either measurable or 
noteworthy. 


Note: While synergistic impacts have been demonstrated in the laboratory (for certain types of chemical 
reactions, for example). there is almost no evidence of such impacts occurring when dealing with biological 
resources in the arctic environment. Where synergistic impacts are not specifically accounted for in the analysis 
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secon, i 1s because there are nesther studies nor information supporting the identification of such mmpacts. 
Concern about the potential for cumulative effects should be weighed with the following information. 


¢ More ngorous environmental standards and more environmentally prudent imdustry practices cxrst now than 
ever before. t include: smaller facility “footprints,” fewer roads, directional drilling from onshore: 
elimination of most discharges ito the water. practices that avoid damage to the tundra. and better working 

° Canent industry practices and the caviccnmental cate of the Newth Stope/Beaufon Sea segion ave 
continually observed and assessed. and much of this information 1s available to the public. This information. 
along with the ongoing dialogue between all levels of government and the imteresied public about 
environmental issues should continue to increase environmental awareness and encourage environmentally 
sound practices that, in turn. help reduce the potential for environmental damage. 

¢ A key element in the development of North Slope/Beaufon Sea oil is the means of transporting the oil--the 
Trans-Alaska Pipeline System (TAPS). The pipeline is 800 mi long. stretching from Pump Station | at 
Prudhoe Bay to the Valdez Marine Terminal and, assuming a corndor width of about 100 fi, m represents an 
area of about 16 mi’. This pipeline is expected to continue to serve as existing infrastructure for all 
foreseeable future oil production, eliminating the need for the construction of mew onl pipelines other than 
feeder pipelines. 

* Following the Exon Valde: oil spill, substantive improvements have been made in tanker safety to reduce 
the potential for oil spills from tanker accidents. These include a mandatory phase-in of double-hulled 
tankers, better navigational systems, and tanker escorts. In addition, oi! spill response capabilities for 
tanker-related oi! spills have been increased substantially through the addition of equipment. personnel. 
traiming, and exercises. These initiatives were developed specifically to reduce the potential for future tanker 
accidents and to lessen effects, should spills occur. 

* If a major oil spill were to occur, there likely would be a slowdown in new development during which 
additional safeguards certainly would be put in place and new ideas of pypeline placement and design would 
be researched. Just as the additional safeguards resulted from the Exxon Valde: oul spill, the likelthood of an 
additional oil spill from the same causative factors and to the same resources would be reduced. This 
emphasis on preventing a similar incident would further ensure the full recovery of those resources from the 

* Actual activities and the size and location of future oil and gas developments on the North Slope and in the 
Beaufort Sea are uncertain. The actual effects on natural resources and the human environment that may 
result from such developments also are uncertain. Nevertheless, this [AP/EIS presents a best estimate of 
what those activities and effects might be. It is unlikely that actual activities and effects would exactly match 
the scenarios developed for this IAP/EIS. Past efforts to foresee future activities have predicted more 
activities than have come to pass in the projected scenario. Effective corrective measures have come out of 
developments and other changes not accounted for in this scenario may need to be reassessed as appropriate 
and as required by NEPA. 


The activities and projects considered in this cumulative analysis include past development and production. 
present development, reasonably foreseeable future development. and speculative development Some activities 
that might occur beyond 20 years from now are considered too speculative to address at this time. Activities other 
than oil and gas activities are considered. The assumptions and scenarios used by the resource specialists i the 
analyses of the alternatives are presented in Section IV_A.1.b . The assumptions and estimates related to the 
oil-spill scenano for the cumulative analysis are presented in Appendix 9 | 


These four development categones represent all known and unknown oil and gas sources that potentially could be 
developed on the North Slope and Beaufort Sea. The analysts preparing this LAP/EIS focus on the first three oul 
and gas development categones and consider the fourth category (speculative) with respect to serimic and 
associated exploration activities associated with future State and Federal lease sales. Other activities and issues 
could be analyzed as they apply to particular resource topics. These areas of additional evaluation may include 
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cumulative effects from activites related to development m migratory overwimicring ranges. cm ronmental 


7. Major Factors Considered in the Cumulative Effects Analysis 


This sectson deals with those ol and gas proyects that are past and ompomng. and those that will foresecably occur 
as a result of the Northwest NPR-A LAPYEIS process and deciion. The cumulative analysis also comuders 
potential effects on the sensitive resources of the Northwest NPR-A Planneng Area from reasonably foreseeable 
activities mm areas adjacent to the Planning Arca (cg . exploration and development m the Northeast NPR-A and 
activities on State and OCS waters) Alaska North Slope ov! and gas drscovenes. proposed transportation proyects. 
future lease offering activities, and current infrastructure (as well as other msues appropriate to the cumulative 
analysis) are listed in Tables 1V 48. 1V-9, 1V-10, 1'V-11, 1V-12, and TV-13. The ofl-apill scenario for the 


cumulative analysis is presented in Appendix 9 and Tables App 9-12. App 9-13. App 9-14. and App 9-15. 


Onl and gas development ts the maim agent of industrnal-related change on the North Slope Onl and gas 
exploration and production activities have occurred m the Alaska North Slope/Beaufort Sea region for more than 
SO years. Past industrial development that occurred mn association with thes history enchuded the creation of an 
industry support community airfield at Deadhorse and an interconnected industnal infrastructure that includes 
roadways. pypelines. production and processing facilities. gravel manes. and docks. In 1977. TAPS began to 
transport North Slope crude oil to a year-round marine terminal in Valdez. Alaska Today # contenues to transport 
the North Slope's enture production. as st 1s projected to do for many years ito the future. 


For this analysis, oil and gas scenanos were developed based on estemates of future activities. The scenarios are 
conceptual views of the future. including the teming and extent of future petroleum activities im the Beaufort Sea 
and on the North Slope. Estemates of anticipated production comuder many factors. including the economically 


From a histoncal standpowt. on the Beaufort Sea. only 7 of 23 scheduled Federal sales were held. and only a small 
fraction of the offered tracts were leased (692 of the 10.280 tracts offered in the 7 sales. lews than 7%). Few of 
those leases were actually tested by drithng (40 wells on 20 prospects). Most drscovernes (11 wells determined to 
be praductble) were too small or too costly to become viable fields (one field--Northstar--1s producing. 
another--Liberty --recently suspended further development indefinitely) General onl industry wisdom ts that. 
under optimum exploration conditions, the chance that a commercial field will be discovered ts only 10 to 20 
percent (1.¢.. 10 to 20 percent of the wells drilled would encownat economic quantities of oi! and/or gas) On 
Alaska’s North, Slope. however. the success rate for finding new commercial fields 1s bkely to be even lower 
Consequently . anticipated production volumes (and the associated environmental effects) often turn out to be 
overated 


The cumulative scenario focuses on the followmg factors 


¢ Oil and gas that will be discovered (as a rewlt of oil and gas leasing) and that will likely be developed during 
the next 15 to 20 years. 

¢ Exploration and development of additonal undiscovered resources (onshore and offshore) that could occur 
during the next 15 to 20 years. 

* Some exploration and development activities that could occur more than 15 to 20 years after the upoomung 
State and Federal lease sales 

* Transportation of oil via TAPS and tanker to western ports 

¢ Activities other thar, oil and gas. such as sport and subvistence hunteng and fishung. commercial fishing. spor 
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Table 111-01 and Table 1'V-08 list North Slope fields and discoveries. Tables [V-24 and I'V-25 list the current end 
proposed transportation proyects and future lease-sale activities considered in this cumulative analysis. Maps 25 
and 26 show the location of fields and discoveries on Alaska's North Slope. A “field” is a geologic structure 
with proven reserves that has been developed and 1s producing crude ol. Fields can contain numerous reservoir 
pools produced through a common infrastructure. “Discovery” refers to a pool with potential reserves that has not 
been developed. Some discovenes require additional dniling to confirm that oi! or gas 1s commercially 
recoverable. Poor test results in some discoveries may be referred to simply as “shows.” The development timing 
of resources listed as prospects or shows 1s speculative and could occur after more than 20 years. 


For this cumulative analysis. oil and gas discovenes were divided into the following categories (Tables IV -O8. 
IV-10, and I'V-12y: 


* Past Development/Production: 33 fields and satellites. with 23 of these fields located onshore and 8 located 
offshore. 

¢ Present Development/Production: 3 discoveries that are expected to start up within the next few years, all of 
which are onshore. 

* Reasonably Foresceable Future Development: 16 discoveries that might sce some development-related 
activities (site surveys, permitting. appraisal drilling. or construction) within the next 15 to 20 years. They 
are. Lookout/Spark, Pete's Wicked, Sikulik, Point Thompson, Mikkelson. and Sourdough on the North 
Slope, and Liberty and Yukon Gold located offshore. Additional onshore resources (estimated 2.30 billion 
barrels | Bbb!|) and offshore resources (estimated | 38 Bbbl) currently are undiscovered. 

* Speculative Development: Additional new discoveries could be made and developed beyond 20 years, with 
13 past onshore discoveries. The chance for development is too uncertain for detailed analysis at this time. 
However, additional exploration activities (wells and seismic surveys) are likely to occur and have been 
factored into the analysis. 


The man focus of this analysts ts on the first three categones. with consideration given to exploration activities of 
the fourth category. While oi! compames may eventually produce oi! from pools in the speculative development 
category. msufficient information exists to estimate the development activities associated with such undiscovered 
pools. Some discovenes date hack to 1946 without subsequent development. It ts quite possible that on! 
compames would not develop some prospects in the reasonably foreseeable category. Total resource amount 
estimate for the speculative category 1s taken from industry and government reports. 


These four development categones represent all known and unknown oil and gas sources that potentially could be 
developed on the North Slope and Beaufort Sea. The analysts preparing this LAP/EIS focus on the first three oil 
and gas development categones and consider the fourth category (speculative) with respect to sersmic and 
associated exploration activities associated with future State and Federal lease sales. Other activities and issues 
could be analyzed as they apply to particular resource topics. These areas of additional evaluation may include 
cumulative effects from activities related to development im migratory overwintering ranges. environmental 
contamination, subsistence harvest. sport harvest. commercial fishing. marine shipping. tournsm. and recreational 
activities 


a. Past Development/Production 


This category includes producing fields on the North Slope and nearshore areas of the Beaufort Sea 
Infrastructure. cumulative production. and remamung reserves are well defined. Individual on! pools can be 
developed together as fields that share common wells. production pads. and prpelines. Fields can be grouped into 
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production units with common infrastructure, such as processing facilities. Impacts associated with development 
have occurred over the past three decades, and there are data from monitoring that accurately reflect some of the 
long-term effects. 


This category contains 33 discoveries, all of which are now producing oil (see Table [V-08 which also lists 
production and reserve data) and Table IV-09 lists infrastructure and facilities for these producing fields. All of 
these fields, with the exception of Northstar, Endicott, Sag Delta North, and Eider are onshore on State leases. 
Endicott is an offshore State field that began production in 1987 and, through 2001. had produced 411 million 
barrels (MMbbi) of oil. The Niakuk, Point Mcintyre, and Badami oil fields are located mainly offshore but are 
produced from onshore sites. Badami 1s of particular interest, because the proposed Point Thomson pipeline 
would tie into Badami's common-carrier pipeline. Northstar began producing on October 31, 2001. 


During 1996, ARCO announced that the Alpine Prospect located in the Colville River Delta, was producible and 
contained an estimated 365 MMbb! of oil. More recent estimates of Alpine are over S00 MMbbI. It is the largest 
onshore discovery in the United States in more than a decade and is the closest developing oil field to the area 
under study. Alpine came on line in November 2000 and produces approximately 80,000 barrels of oil per day 
(bopd). Alpine resources are extracted from two drill pads connected by a 3-mi long road. Oil is transported via a 
34-mi pipeline to Kuparuk oil field processing facility where Alpine production is commingled with Kuparuk 
output. The Alpine pipeline crosses under the Colville River channel. Horizontal drilling techniques now facilitate 
drilling under major river systems such as the Colville and are expected to be used for other river crossings. Ice 
roads and bridges support activities in the winter. There are no gravel roads connecting the Kuparuk infrastructure 
to Alpine. Termed “roadless” development, it is a concept that could be applied to future production activities in 
the Northwest NPR-A. Alpine's 40,000-acre field was developed on 94 surface acres--although development of 
the recent additional satellite discoveries--such as CD South (Nanugq) with its estimated 40 MMbb!i and CD North 
(Fiord) with an estimated S50 MMbbI--would add to this surface acreage of activity. Alpine is a zero discharge 
facility; its waste is reused, recycled or otherwise disposed of. 


The Meltwater discovery is estimated to contain about 50 MMbb!i of oil. The West Sak field began production in 
1997 and Tarn and Tabasco fields began production in 1998. The Meltwater discovery, about 10 mi south of 
Tarn, marks the furthest extension south for the Kuparuk infrastructure. Kuparuk began production in 198! and is 
the second largest oil field in North America. Palm, an extension of the Kuparuk formation has about 35 MMbb!i 
of recoverable oil. British Petroleum recently began offshore production at the Northstar Unit. They estimate that 
Northstar will produce 145 MMbbi of oil over a 15-year period. It is now producing 50,000 bopd and is one of the 
10 largest producing fieids in the United States. Production is expected to be over 65,000 bopd by mid-2002. BP 
has also started production at Aurora and Borealis, two of five Prudhoe Bay satellite fields that will increase 
North Slope production by as much as 70,000 bopd (Marshall, 2002). 


b. Present Development/Production (Within the Next Few Years) 


This category includes fields that are in planning stages for development but that have not yet begun production. 
Infrastructure components, scheduling. and reserve estimates are fairly well defined, although reserve volumes 
could be revised later. Because new developments are commonly tied into existing infrastructure, continued 
development depends on the continued operation of this infrastructure. 


This category contains three discoveries presented in Table IV-10: 


CD North (Fiord) 
CD South (Nanuk/Nanug) 
Orion (NW Eileen) 


wo 
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Estimated reserves are displayed in Table IV-10 and the infrastructure the oil companies propose for these 
discoveries are identified in Table IV-11. All three discoveries are onshore on State leases. 


Recent discoveries near the Alpine formation include CD South (Nunugq), which is estimated to contain about 40 
MMbbi of oil. CD North (Fiord), also an Alpine satellite, is estimated to contain about 50 MMbb! of oil. 


c. Reasonably Foreseeable Future Development/Production (Within the Next 15 to 20 


Years) 


The MMS and BLM developed the information about reasonably foreseeable future development and production 
and consider it the best available information. This category includes activities that are reasonably foreseeable 
within the next 15 to 20 years. It is reasonable to expect that these activities would begin with the development of 
discoveries in close proximity to existing (past and present) fields to share infrastructure. Probability ranking for 
listed prospects is based on resource size and proximity to existing infrastructure. Resource volumes are uncertain 
in this category. Drilling data used to define reserves and engineering studies to support development are 
generally inadequate: nor is it possible to predict the development timing for these future fields. Many of the 
listed discovenes were made decades ago and have remained noncommercial to this day. Development in these 
cases will depend largely on technology advancements and higher petroleum prices. 


While the list of reasonably foreseeable future developments includes only the 16 discoveries, there could be 
significant amounts of oil produced by enhanced recovery technology from existing fields and from presently 
undiscovered satellite pools close to infrastructure areas. Enhanced recovery adds production from known 
reservoirs, effectively creating “reserve growth.” For example, the Prudhoe Bay field was originally estimated to 
hold 9.6 Bbbi of reserves, and today it has reserves approaching 13 Bbbl. More than 3 Bbbl were added by 
factoring in enhanced recovery technologies. In addition, industry has indicated that they have a large number of 
prospects very close to existing infrastructure that may become future satellite pools. Although the extent of both 
of these new resources (reserve growth and satellites) is as yet undetermined, it is reasonable to assume that a 
significant portion would be brought into production in the next 20 years, or even sooner. Assuming. for analysis, 
that half of the 4 Bbbl estimated for enhanced recovery and satellite fields would be brought into production in 
the foreseeable future gives approximately 2 Bbbl. Because satellite fields would be developed largely from 
existing infrastructure, the incremental addition of new infrastructure would be minor. 


The 16 discoveries that oil companies may begin to develop in the next 15 to 20 years are presented in Table 
IV-12 . which also lists the associated resource estimates. Offshore discoveries in this category are Liberty, 
Sandpiper, Flaxman Island, Kuvium, Hammerhead, Thetis Island, and Stinson. Gwydyr Bay and Kalubik are 
offshore discoveries that are likely to be developed from onshore sites. Onshore discoveries include Sourdough. 
Mikkelsen, Yukon Gold, Point Thomson, and Pete's Wicked. 


Note: Of the discoveries listed above, Liberty, Sandpiper, Hammerhead, and Kuvlum are the only ones on 
offshore Federal leases; all others are either on State leases or North Slope Borough lands. 


Lookout/Spark is a recent discovery in the Northeastern NPR-A. Recent discoveries in the Northeast NPR-A 
targeted the Alpine producing horizon and all have encountered oi! and gas condensate. These discoveries are 
located approximately 15 to 2S mi southwest of the Alpine site. Although appraisal wells have been drilled during 
the two winter seasons since the Spark/Rendezvous discovery in 2000, reserve estimates and a timetable for 
development have yet to be announced by the operator (Phillips Alaska, Inc.). 
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The discussion of the effects of reasonably foreseeable future development/production will include the effects of 
production decline from existing fields, the current proposals for new development, and estimates of potential 


The possible development infrastructure--should the 16 discoveries be commercially developed--is indicated in 
Table IV-13. Briefly, the possibilities are as follows: 


¢ Ojl from the Kalubik prospect and other small accumulations in the Colville Delta could feed into the Alpine 
pipeline system. 

¢ Development of the Lookout/Spark discovery also could use the Alpine infrastructure. 

¢ Oil produced from the Gwydyr Bay, Pete's Wicked, and Sandpiper discoveries could be transported through 
the Northstar pipeline. 

* The Badami field trunk pipeline would provide transport for other discoveries in the eastern North Slope 
listed in Table I'V-12. 


An indication of the infrastructure that may be required if these discoveries are developed is listed in Table IV-13. 
Outlined on Map 26 are the geographic boundaries of the Alpine, Northstar. and Badami fields and the 
discoveries these fields may service. 


It is important to recognize the distinction between exploration/development activities and production activities. 
The discussion of exploration/development activities is related primarily to disturbance effects, whereas the 
estimated production volumes relate directly to the chance of an oil spill occurring. Ranking of probabilities for 
commercial development of these discoveries from highest to lowest is found in Table I1I-01. The ranking also 
could be viewed as an approximate (and hypothetical) sequence for production startup. Discoveries near the top 
of the list are expected to begin production sooner and are considered more likely to actually be produced. 
Discoveries near the botiom of the list wouldn't see production until much later, with most of their oil production 
likely occurring after the 20-year mark. 


Additional development could occur in Northeast NPR-A, though the amount, nature. and location of such 
development is unknown. 


d. Speculative Development (Beyond 20 Years) 


This category includes small discoveries and undiscovered resources that are very unlikely to be developed in the 
next 20 years. Some of the discoveries listed in Table 1V-O08 were made SO years ago and remain noncommercial 
today because of their very remote locations, low production rates, and lack of a gas-transportation system (not 
likely to change in the foreseeable future). With respect to undiscovered resources, it is not reasonable to estimate 
new infrastructure or predict the effects of development for prospects that have not been located or leased to 
industry for exploration. Accurate predictions of the location, size, or development schedule are not possible at 
this time. 


Government and industry groups do publish resource estimates that often vary widely for a given area. These 
groups tend to use very different methodologies and reporting criteria and it is difficult to discern how these 
speculative undiscovered resource estimates would translate in terms of future infrastructure and effects. Some of 
those estimates are shown in Table IV-18 and definitely qualify as speculative. 


With respect to the speculative offshore resource estimates, the leasing history for the Beaufort Sea suggests that 
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the majority of production would already have occurred before most offshore projects would ever get underway. 
Any new development or additional oi! production of the speculative resources will probably take place in 
nearshore areas adjacent to existing infrastructure. Development of additional offshore resources in deeper waters 
of the Beaufort Sea will depend heavily on the success of nearshore exploration and development. 


Speculative resources include both discovered (though uneconomic) and undiscovered (purely speculative) 
resources that may be developed more than 20 years from now (Table IV-18). This category also includes 
undiscovered oil resources that might be developed more than 20 years from now as a result of future State and 
Federal lease sales (Table IV-16). Future development depends on favorable economic conditions. Table IV-15 
includes speculative production from three sources: |) enhanced recovery and satellite onshore accumulations 
near existing onshore infrastructure (50% of the 3.59 Bbbl total), 2) another 0.3 and 0.37 Bbbl is assumed to be 
discovered and developed in the Northeast and Northwest NPR-A from additional lease sales: and 3) a portion of 
the undiscovered resource base for offshore. Because these resources are undiscovered, no specific location or 
potential field size can be provided. Although the individual resource volumes are not known, this category also 
includes 12 discoveries that may be developed after 20 years. All of these discoveries are located onshore. 


Development of gas resources on the North Slope is included in the speculative category because gas has been 
uneconomic to produce for several decades and may continue to be uneconomic in the future. The largest gas 
accumulation on the North Slope is in the Prudhoe Bay field (of 46 trillion cubic feet [Tcf] originally in place. 
approximately 25 Tcf are available now for sale). Various plans have been studied to bring North Slope gas to 
market, but no plan has overcome the high project cost and marketing hurdles. Because known gas resources are 
uneconomic today, it is difficult to predict the timing or scale of future gas production projects. According to 
general consensus, gas sales from Prudhoe Bay could start as early as 2010. Ample amounts exist in the Prudhoe 
Bay field alone to supply a large-scale gas export project for at least 20 years. The surrounding oil fields also have 
available gas resources that could feed into a North Slope gas transportation system. What is unlikely is that 
development of remote. undiscovered, and higher cost gas resources would occur while there are adequate 
supplies of known, readily available reserves. The existing North Slope oil infrastructure is capable of handling 
large amounts of natural gas (45.2 Tcf have been cycled through its facilities through 2001). 


e. Oil Production on the North Slope of Alaska 


(1) Production Through 2001 


Between the time that the first production well was drilled on the Prudhoe Bay structure and the end of 2001, 
North Slope developments produced 13.625 BbbI of oil (Table ['V-14). Production on the North Slope peaked in 
1988 at 2.0 MMbbI of oil per day, declining to its current rate of approximately 0.95 MMbbI per day. Of the 
producing fields on the North Slope, the most productive (in order of productivity) are Prudhoe Bay, Kuparuk 
River, Point McIntyre, and Endicott. Map 25 and Map 26 show producing fields and potential development 
areas on the North Slope. 


(2) Resource Estimates Used for this Cumulative-Effects Analysis 


The reserve and resource estimates shown in Tables IV-15 and IV-16 were used for analyzing cumulative effects 
from production onshore of the North Slope and in the Beaufort Sea--low range of 5 Bbbl. mid-range of 11 BbbI. 
high range of 15 Bbbi. 
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(a) The Low Range-—Past and Present Production 


At 5 Bbbi (rounded), the low end of the range for this cumulative analysis takes into consideration past and 
present production (Tables IV-15 and IV-16). This includes reserves (5.294 Bbbl) in currently producing fields 
(Table IV-08) and resources (0.138 Bbbl) in discoveries in the planning or development stage (Table I[V-10). The 
Northwest NPR-A Planning Area represents approximately 7.4 percent by reserve volume of the past and present 
production volumes (Table [V-15). 


(b) The Mid-Range - Past, Present, and Reasonably Foreseeable Future Production 


The 11 Bbbi (rounded) midrange for the cumulative analysis is based on past, present, and reasonably foreseeable 
future production. This figure is composed of the 5 Bbbl (rounded) from the low range (discussed above) added to 
discoveries that may be developed in the next 20 years. Reasonably foreseeable future production (total 5.43 
Bbbi; Table ['V-16) consists of discoveries totaling 0.500 Bbbi onshore and 1.070 Bbbi offshore, along with 
undiscovered onshore resources of 2.300 Bbbl in satellite accumulations and new fields in the Northeast NPR-A, 
and 1.38 Bbbli from tracts expected to be leased on the OCS in the Beaufort Sea (Table IV-16). 


The Northwest NPR-A represents about 3.4 to 4 percent by reserve volume of this midrange figure (Table IV-16). 
By inference, the projected oil and gas activities would contribute 3.5 to 4 percent to the cumulative disturbance 
and resource habitat effects from past, present and reasonably foreseeable future activities. Projected oil and gas 
activities are estimated to contribute about 4.5 to 5 percent of onshore oil spills in the cumulative case. 


(c) The High Range - Past, Present, Reasonably Foreseeable Future, and Speculative Production 


The high range for the cumulative analysis is 15 Bbbl (rounded), which includes existing, planned, possible, and 
speculative production. The number is derived from the 11 Bbbi from the mid-range figure (discussed above) 
added to speculative future production of 3.59 Bbbl (includes undiscovered resources that may be developed after 
20 years). Speculative production includes an estimated 2.670 Bbbl in currently undiscovered onshore resources 
in satellite fields and enhanced oil recovery (2.000 Bbbl), plus the remaining half of the leased and undiscovered 
volume in the National Petroleum Reserve-Alaska (0.670 Bbbl) (Table IV-16). It also includes an estimated 0.92 
BbbI of undiscovered offshore resources that could be developed as a result of future federal offshore lease sales. 
Northwest NPR-A represents about 2.5 percent by reserve volume of the total of past, present, reasonably 
foreseeable future, and speculative production (Table IV-15). 


f. State Lease Sales Considered in This Cumulative-Effects Analysis 


Since December 1959, the State of Alaska has held 32 oil and gas lease sales involving North Slope and Beaufort 
Sea leases. More than 4.6 million acres have been leased: some areas have been leased more than once because 
some leases expired or were relinquished. Historically, only about half of the tracts offered in state oil and gas 
lease sales have been leased. Of the leased tracts, about 10 percent actually have been drilled and about 5 percent 
have been developed commercially. About 78 percent of the leased areas are onshore, and about 22 percent are 
offshore. From the early 1960's through 1997, 401 exploration wells were drilled in State onshore and offshore 
areas. During this period, the number of exploration wells drilled annually has ranged from 2 to 35. From 1990 
through 1998. the number of exploration wells drilled annually has ranged from about 7 to 12; the average 
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number is about 10. Fifty-three of the exploration wells have resulted in discoveries--a success ratio of about 5 
percent. 


The State develops and approves an oil and gas leasing plan for a 10-year period, reassesses the plan. and 
publishes a schedule every other year. Except for Northstar, all of the North Slope and Beaufort Sea's 


commercially producible crude oil is on 931 active State leases (as of December 2000) broken down as follows: 
1.35 million acres onshore along the Slope; 498,000 acres offshore in the Beaufort Sea; and 456,000 acres of 
active leases that straddle onshore and offshore acreage. Production to date from State leases (with a small recent 
contribution from Federal leases at Northstar) totals 13.625 Bbbi. The latest State lease sales--North Slope 
Areawide and Beaufort Sea Areawide--were held in October 2002. Between 2002 and 2006. the State of Alaska is 
expected to hold the following annual areawide lease sales: 


* Beaufort Sea from Barrow to the Canadian border. 

* Onshore Arctic Slope, including unleased State lands between the Arctic National Wildlife Refuge and the 
National Petroleum Reserve-Alaska: and 

* Foothills sale, extending into the foothills of the Brooks Range. 


The State has not yet estimated oil and gas resources involved in these future lease sales (see Table IV-16), but 
Table IV-18 shows 4.0 Bbbl in undiscovered resources on State lands on the North Slope. These include both 

leased and unleased State properties. Most are expected to be producible only as satellites through future field 

infrastructure. 


g. Federal Lease Sales Considered in This Cumulative-Effects Analysis 


In this analysis, lease sales for Federal OCS, Northeast NPR-A, and Northwest NPR-A are considered. Although 
Northstar production from the Federal OCS is small (1,131,639 bbl to May 2002), possible future production 
from Sale 186 is estimated at 460 MMbbI. As indicated above. speculative future offshore production of 3.59 
Bbbi of currently undiscovered resources (Table IV-16) is also estimated. Future speculative production from 
leases on the Northwest NPR-A is estimated at approximately 2.1 Bbbl (Table IV-01). 


Since December 1979, the U.S. Department of the Interior (USDOI) has held seven lease sales in Federal waters 
of the Beaufort Sea. The latest, Sale 170, was held in August 1998. Overall, 660 leases have been issued in the 
Beaufort Sea totaling 2.8 million acres. About 30 wells have been drilled on federal leases, with 9 wells 
determined to be producible. All wells have been plugged and abandoned because field economics have not 
favored production. There are 54 active leases on Federal submerged lands in the Beaufort Sea. The Kuvium and 
Hammerhead units are potentially producible although not currently leased (Map 25); but there are no estimates 
of available resources. The Northstar Unit comprises 2 Federal tracts. These tracts contain 20 to 25 percent of 
Northstar's estimated 158 MMbb! of oil reserves. 


Existing OCS fields in the Beaufort Sea are estimated to contain 220 to 5S0 MMbb! of recoverable oil. The lower 
number represents potential development at $18/bbI. The higher number assumes a price of $30/bbI, at which 
industry is likely to develop discovered but noncommercial fields such as Kuvlum, which is no longer active. 
Tracts available for lease in Sale 170 but not yet explored may contain 210 to 450 MMbb! of oil. 


The BLM held its most recent lease sale in the Northeast NPR-A in June 2002. Overall, 60 tracts received bids 
with the high bids totaling $63.8 million. Assuming multiple sales, a speculative estimate of Northeast NPR-A 
production ranges from 130 to 600 MMbb! of oil. ConocoPhillips has drilled 10 wells with announced discoveries 
of gas, oil, and condensate in 5 of 6 wells. BP has drilled 2 wells and Anadarko | well. Neither company has 
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made any announcements regarding the producibility of the wells. 


h. Classified Drilling 


In addition to the discoveries mentioned above, a number of wells have been drilled that are “classified” (or “tight 
holes” in oil field jargon). If a well is termed classified, no information is released to the public. 


i. infrastructure and Transportation 


Given the decline of resources in the fields surrounding Prudhoe Bay. the infrastructure and transportation system 
(including the TAPS pipeline) should be able to process and transport any oil that other small projects produce. 
New fields would use infrastructure at the edge of the core area. Infrastructure at the edge of the core area can be 
envisioned as: the western sector or Alpine Group, which would accommodate the NPR-A; the central or 
Northstar Group; and the eastern sector or Badami Group (Map 25; Table IV-12). 


Currently, the TAPS terminal at Valdez handles about 999,202 bbl of crude daily. At peak production, Northwest 
NPR-A would produce from 5 to 38 MMbb!I of crude oil annually. The daily production rate from Northwest 
NPR-A would be approximately 5 percent of the throughput the TAPS pipeline system now handles. Estimating 
future production on the North Slope (including offshore) at the high end of projections, oil tankers still could be 
moving this daily amount of oil (about 1.0 MMbb!l) from Valdez in 2009. 


(1) Tanker Traffic and Routes 


Potential crude oil (and possibly liquefied natural gas) tankerage from Valdez to the Far East will join existing 
liquefied natural gas tanker traffic from the liquefied natural gas plant in Nikiski, Alaska. Every 10 days, the 
Nikiski plant loads a tanker with 80,000 cubic meters of liquefied natural gas for a round trip to Tokyo, which it 
has been doing since 1968 without significant spillage. Because liquefied gas boils off and disperses quickly 
when exposed to normal air temperatures and winds in the North Pacific, it is not a major environmental threat 
along the tanker route. 


On November 28, 1995, President Clinton signed legislation (30 U.S.C. 185(s)) that authorizes the export of 
crude oil from Alaska’s North Slope in U.S. flag tankers, unless the President finds exports are not in the national 
interest. Map 97 shows the probable route that tankers bound from Valdez to the Far East would travel. They 
could carry up to 1.8 MMbb! each: however, s*" -~' ates are highly speculative, because they depend on 
opportunities for short-term contracts. The rout... .. .n in Map 97 would bring the tankers more than 200 mi 
offshore of the Aleutian Islands--a distance that should protect the biological resources of the Aleutian Chain 
from pollution. 


(2) Trans-Alaska Gas-Transportation System 


If the price per barrel of crude oil remains between $20 and $30. building a gas transportation system may 
eventually become viable. At present, such a project is considered speculative. One such proposed system would 
deliver natural gas from the North Slope at up to 2.3 billion cubic feet (Bcf) per day to a liquefaction plant in 
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Valdez. The natural gas would be moved through a 42-inch pipeline built next to TAPS oil pipeline. The proposed 
project would consist of a plant to liquefy about 2 Bcf of natural gas per day. 4 tanks to store 3,200,000 bbl of 
liquefied natural gas, a marine loading area. and a dock for loading cargo and personnel. The liquefied natural gas 
plant most likely would be in Anderson Bay, 3 mi cast of the Valdez narrows on the south shore of Port Valdez 
(other options are being considered). The site is 3.5 mi west of the existing TAPS terminal and 5.5 mi from 
Valdez. When completed, it would occupy 390 acres of a 2.630-acre site owned by the State of Alaska. An 
anticipated fleet of 15 liquefied natural gas tankers would carry 125,000 cubic meters of liquefied gas per trip to 
destinations in Japan, Taiwan. and Korea. Full development would require 275 liquefied natural gas tanker 
loadings a year (Federal Energy Regulatory Committee, 1995). A final EIS was issued for the plant in March 
1995, but no agreements exist with the resource holders. 


In the past year. industry has been studying a Trans-Alaska Gas System including: 1) the over the top of Alaska 
and down the Mackenzie River through Canada proposal. and 2) the follow the Haul Road south to Delta Junction 
and then through Canada route. Although not as cost effective as the versions involving a Canadian route, to 
create jobs and provide gas to Alaskan communities along the way. the Alaska State Legislature has passed 
legislation requiring the gas pipeline route to follow the TAPS route through Alaska. 


Please see Table IV-24 for more information on the Trans-Alaska Gas System and other projects that could move 
gas from the North Slope to market. Given the remote likelihood of construction of such a transportation system 
in the foreseeable future its potential effects are not considered in this cumulative analysis. 


(3) Transportation for “Roadiess” Development 


The current Integrated Activity Plan for the Northeast NPR-A prohibits permanent roads connecting Northeast 
NPR.-A facilities to outside infrastructure. Stipulation 48 for Northeast NPR-A states, “Permanent roads (i.c. 
gravel, sand) connecting to a road system or docks outside the planning area are prohibited, and no exceptions 
may be granted” (USDOI, BLM, 1998b). Similarly, ongoing and planned oil-development projects such as 
Badami, Alpine. Northstar, CD North, and CD South are not expected to have permanent gravel roads connecting 
to Prudhoe Bay. Transportation to these fields is assumed to be by aircraft and marine vessels; in winter, 
temporary ice roads also will be used. The potential for a possible (but unlikely) road across the Northeast NPR-A 
is discussed in Section I'V.K. 


(4) Dalton Highway to NPR-A/Nuigsut Road 


The State of Alaska's Industrial Roads Program (IRP), also known as “Roads to Resources.” began in March 2003 
as part of the Northwest Alaska Transportation Plan when transportation analyses showed that new North Slope 
oilfield roads would accelerate development and provide significant revenue/employment opportunities. 


The Alaska Department of Transportation and Public Facilities’ (DOT&PF) preferred route of the Dalton 
Highway to NPR-A/Nuiqsut Road is Route ‘A.’ Rou’ ‘A’ is a 108-mi road from the Dalton Highway in the area of 
Pump Station No. 2 west through the Brook ange oothills. then north parallel to the Colville River. and across 
the Colville River. The 3.300-ft bridge will cross the Colville River a few miles south of Nuiqsut 


The State is continuing to meet with oil and gas companies to refine Route ‘A’ to access oil and gas leases on State 
land between the Dalton Highway and the Colville River, and oi! and gas leases on Federal land within Northeast 
NPR.-A. 
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The final alignment of Route ‘A’ and the bridge-crossing site will determine the route of a 14- to 17-mi road from 
the Spine Road to the Colville River Bridge. This road would be about 32 ft wide at the top and 4 fi deep. As 
reported in Petroleum News, the road would be capable of handling a:i ordinary industrial loads, including drill 
rig moves (Nelson, 2003). The Route ‘A’ road would not preclude continued winter use of the Spine Road by 
Nuigsut to access whaling camps and other local wintertime uses. 


Route ‘A’ is likely to take three years to design/permit and two-three years to construct. The bridge project is 
likely to follow immediately on the heels of Route ‘A’ completion. Depending on BLM development timelines, a 
road into NPR-A could follow immediately on the heels of the bndge completion. 


Section 118 (¢) of the Transportation Enhancement Act - 2! (TEA-21) authorizes the expenditure of Federal 
funds for resource development road construction projects without regard to the traditional ‘public funds equals 
public access’ caveat. TEA-21! allows industrial use designation of these roads that precludes or limits pubiic 
access even though state or federal funds are used. The ADOTPF is investigating the full implications of this 
statute on the North Slope roads development program currently underway. It is as yet unclear whether or not the 
Dalton Highway to NPR-A/Nuigsut Road would be open to public use. 


j. Use of Water and Gravel Resources 


(1) Water Resources 


The Arctic Coastal Plain (ACP) is the predominant feature of the North Slope. It is a mosaic of tundra wetlands 
with extremely low relief and poor drainage. giving rise to numerous shallow lakes, ponds, marshes, and 
slow-moving streams. Permafrost prevents water from entering the ground, and the low relief limits runoff. The 
ACP extends south approximately 30 mi into the coastal lowlands, which are in turn dominated by tundra 
vegetation, meandering streams, and thousands of shallow thaw lakes. Approximately 26 percent of the ACP is 
covered by waterbodies (USDOL, BLM, 1979a). The onset of snowmelt and subsequent runoff begins in late May 
or early June in the foothills and moves north as summer progresses. Snowmelht contributes the majority of the 
annual runoff and helps maintain a saturated layer of surface soils. Rainstorms can produce increases in stream 
flow but seldom are sufficient to cause flooding. Stream flow decreases rapidly after freezup in September, and 
generally 1s nonexistent in the winter. 


On the North Slope, the oil industry uses about | billion gallons of water annually (Fay, 2001, pers. comm.). 
Fresh water is used for construction maintenance and on-tundra roads. There are numerous permitted water 
sources that may be used for ice-road construction and other water needs. These sources include existing and 
abandoned mine sites. Available permitted lakes range in size from approximately 0.1 to 0.5 mi? in surface area. 
Given that 1.0 acre-foot = 326,000 gallons, 120 million gallons of water would equal 368 acre-feet. This volume 
represents a water drawdown of |2 inches from a 368-acre lake or two 184-acre lakes during the summer. Two 
larger lakes, four smaller lakes, or some combination would accommodate a drawdown of 6 inches. However. 
during the winter, the lakes are frozen down to a depth of 6 ft or more and a greatly reduced volume of unfrozen 
water remains available under the ice. Many more lakes would likely be needed to provide the same volume of 
water during winter. A tundra ice road SO fi wide, 6 inches thick, and 6 mi long would require about 4.3 million 
gallons of water. Two-thirds of the road thickness would be fresh water and one-third would be snow. Pressure 
from the weight of the snow and ice can cause compression and breaking off of the older tundra vegetation and 
result in a “green trail” from the freed-up, younger portions of the plant. 


The importance of overwintering habitat for freshwater fishes and the way in which extensive ice cover limits the 
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availability of dissolved oxygen for the duration of the extended winter seasons on the North Slope has long been 
understood. Lakes have been cataloged. and the inventorying and investigating of lakes that also can 
accommodate industrial use continues. When issuing a permit for industrial use for a lake within its authority. the 
Alaska Department of Fish and Game (ADF&G) takes drawdown and other criteria into account in relation to 
overwintering. If the waterbody is fish bearing. the ADF&G imposes a restriction: “no more than 15 percentage of 
the total volume of water source may be withdrawn.” Ice is excluded from the total volume calculation; therefore. 
the “15 percent” is of the available unfrozen water. 


Temporary water use permits are granted by the ADF&G for a period of | day to 5 years. This would cover an 
exploration activity. The permit will not specify a source of fresh water because the environmental conditions 
change and this could change the conditions of a permit. For its Trailblazer Project in the Petroleum Reserve. 
BPXA used 84.5 million gallons of water for ice-road and pad construction through April 2001 (Chambers. 
2002). For the 1999-2000 and 2000-2001 drilling seasons, Phillips used 51 and 57 million gallons of water, 
respectively, from permitted sources in constructing roads and drill pads in the Petroleum Reserve. For longer 
term needs, such as a production site, a lessee can file for water rights to a specific waterbody. 


Most NPR-A water resources have not been permitted for industrial use. Only those waterborhies in the proximity 
of a construction or production site have been permitted. Most of those permitted sites are «ot used after the 
completion of a construction project, which can take from a few months to | or 2 years As development 
proceeds, additional water needs will be assessed on a project-specific basis. Some construction activities, such as 


(2) Gravel Resources 


Gravel in the area of Alaska north of the Brooks Range has been used for a variety of construction and 
maintenance purposes. These historical uses include construction of the following: 


* Dalton Highway/Haul Road in support of the development of the North Slope ot! fields and TAPS: 


* pads for camps, exploration drilling. development and production drilling sites, and operations and 
maintenance facilities. 


* airports in oil-field areas and in the communities of the North Slope Borough: 

¢ roads in oil-field areas and in the communities of the North Slope Borough: 

* manmade islands for offshore exploration drilling and for development and production facilities: 
* docks and causeways; and 

* beach nourishment in several of the North Slope Borough communities. 


From 1974 to 1999, more than 205 million tons of gravel have been mined to meet the industnal and community 
construction and maintenance needs in the area that the Alaska DNR, Division of Geological and Geophysical 
Surveys, refers to as the Northern Region. This area is north of 67 ° N. latitude and includes the Brooks Range. 
the area north of the Brooks Range to the Beaufort Sea coast (the North Slope). the Chukchi Sea coast north of 
Cape Krusenstern, and the North Slope Borough communities. Most of the gravel has been mined from the 
floodplains of rivers. About 180 million tons of the gravel (88% of the total) was mined from 1974 to 1985. 
During this time the Haul Road/Dalton Highway and pads, roads, and airfields were constructed for the facilities 
to develop the Prudhoe Bay, Kuparuk River, Lisburne, Milne Point, and Endicott oi! fields. From 1986 to 1999. 
the amount of gravel mined annually in the Northern Region has ranged from 4.5 to 0.56 million tons, about 14 


percent of the State's total grave! usage during those years. 


Gravel extraction requires permits. The ADF&G, Habitat and Restoration Division, has developed guidelines for 
siting. design, operation, and reclamation of North Slope gravel pits. The area disturbed by gravel mines and fill 
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placement is a fraction of the area north of the Brooks Range. The ACP covers about 23,000,000 hectares and the 
area beiween the Colville and Canning rivers is about 71,000 km’ (7,000,000 hectares) (Gilders and Cronin. 
2000). The area disturbed by gravel mines and fill placement is about 8.793 hectares: this is about 0.04 percent of 
the 23,000,000 hectares of the ACP. 


West of the Colville River, gravel sources become far more difficult to locate. Surface deposits within the 
NPR-A consist mostly of fine-grain clay. sili, and sand. Gravel is located along the slopes of the Brooks Range. 
the Colville riverbed and some scattered areas along the arctic coast. Long hauls are often required to bring in 
gravel, so gravel from existing work/drill sites is reused (U.S. Geological Survey. 1985). This lack of gravel will 
be a significant consideration in the development of permanent oil and gas facilities west of the Colville River. 
Although there are no specific proposals. there 1s ongoing discussion of the potential need for imter-community 
roads west of the Colville River. Such roads would also require significant amounts of gravel and sand resources. 


In general. North Slope gravel usage for the oil fields has been declining. Large fields (such as Prudhoe Bay and 
Kuparuk) that require a large number of production facility pads. are no longer being discovered. There also is a 
(Gilders and Cronin, 2000). 


Other developments that have reduced the amount of gravel needed to develop or maintain oil and gas production 
facilities include: 


* ice pads instead of gravel for exploratory well-dnilling pads (onshore and offshore in shallow waters, where 
appropriate ). 

¢ use of mobile steel or concrete bottom-founded structures to drill exploratory wells in shallow waters: 

¢ use of ice roads instead of gravel roads for pipeline construction: 

¢ developing fields without a gravel road connection to Prudhoe Bay/Deadhorse area (Badami and Alpine). 

¢ reducing the spacing distance between development wells, which reduces the size of the development pads 
(Alaska Department of Natural Resources (1991) estimates a 76% reduction in development pad size). 

¢ use of extended-reach drilling, which reduces the amount of gravel needed to develop new reservoirs that bie 
near established facilities. 

¢ recycling of gravel from roads. airfields, or pads that are no longer used: and 

* use of clean drill cuttings in place of gravel. 


k. Global Climate Change 


In its Draft Guidance Regarding Consideration of Global Climate Change in Environmental Documents 
Prepared Pursuant to the National Environmental Policy Act, October 8, 1997 , the CEQ recommends addressing 
this issue at the program level rather than at the project level. 


Based on current scientific research, there is growing concern about the potential effects of primary greenhouse 
gases (carbon dioxide. methane, nitrous oxide, ozone, water vapor, and chiorofluorocarbons) on global 

climate. Through many complex interactions on a regional and global scale. the lower layers of the atmosphere 
experience a net warming effect. These trends could be caused by greenhouse warming or natural fluctuations in 
the climate. This is an ongoing scientific debate. 


The assessment of the impacts of climate change is in its formative phase. and it 1s not yet possible to know with 
confidence the net impact of such change. The potential effects of a global climate change could alter water 
supply. food security, sea-level fluctuations, and natural variances in the ecosystem. Global climate change may 
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affect surface resources in the Northwest NPR-A. Possible impacts of global climate change include negative 
effects on the ecology of the arctic tundra and changes im the permafrost depth. Reduction im sea ice as a result of 
global climate change would affect marine mammals (particularly polar bears). fish. and birds. wath related 
implications for Native subsistence harvests. in addition. potential sea-level mse and increases im severe weather 
could have adverse effects on oil- and gas-related infrastructure. 


Because climate change must be viewed from a global perspective. the magnitude of the emissions potentially 
contributed by oil and gas activities in the Northwest NPR-A needs to be viewed in that context. Activities 
associated with exploration. development. and production of oil and gas resources from the Northwest NPR-A 
planning area will produce some of the listed greenhouse gases. pnmarily as a result of power requirements and 
fuel consumption, activities that produce carbon dioxide. The incremental contribution of greenhouse gases from 
the proposed alternatives in the Northwest NPR-A would be negligible when compared to total greenhouse gas 


For a discussion on Traditional Knowledge on global climate change sce Section IV_F 8.n. 1c. 


8. Analysis of Cumulative Effects by Resource 


a. Soils 


(1) Cumulative Analysis 


Cumulative impacts to soils within the Planning Area would occur from non-oil and gas activities and oi! and gas 
exploration and development activities. Activities outside the Northwest NPR-A Planning Area--i.e.. NPR-A 
outside the Northwest Planning Area and outside NPR-A altogether--are also part of the cumulative case. The 
infrastructure for oil and gas development and transportation 1s the most important aspect of the cumulative 


The analysis for cumulative impacts to soils is similar to the analysis for vegetation. All impact measures inside 
the Planning Area are evaluated in Alternative A: outside the Planning Area. impacts are asaciated with other on! 
and gas development. pipelines, and oil spills. The scenarios for Alternative A. Alternative 2. 2nd the Preferred 
Alternative assume the possibility of pipelines constructed for a total of 245 mi to the east of the Planning Area 
The impact for soils would be similar to the impacts that VSM placement or burial would have on vegetation 
(Section [V_F.8.g). As would be the case for impacts to vegetation, impacts from Alaska's North Slope oi! and gas 
exploration and development on soils are expected to be additive in nature. These effects--from gravel extraction 
and fill for the construction of pads. roads, pipelines and material sites--are estimated to be less than 1.400 acres 
in the Planning Area. Added to the current development acreage of P,udhoe Bay/Kuparak at 9,000 to 10,000 
acres, the total impacts are expected to remain a small percentage of the entire Arctic Coastal Plain 


Oil spills may impact soils as the vegetation is altered. The ol alone would decrease vegetation growth. but oul 
spills probably would leave the surface organic mat intact. Spill cleanup. however. 1s more likely to damage souls 
Cleanups are not always well controlled: heavy traffic and digging are common, resulting in damaged souls 
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and they manemuize surface disturbance. The affected area 1s limsted to that area immediately covered by and 
adjacent to the spill. 


(2) Conclusion 


Impacts to souls are similar to the impacts to vegetation and occur from activities associated with development. 
They mclude construction of gravel pads. roads and ast strips. pipelines and pump stations. and the excavation of 
material sites. The duration of the impacts to souls would range from short term (| to several years) of the 
vegetation 1s disturbed and up to several decades tf the souk: are destroyed. 


b. Paleontological Resources 


(1) Cumulative Analysis 


While oil and gas exploration and development in the Northwest NPR- A (as described in Alternative A) are the 

primary contributing activities im terms of cumulative effects on paleontological resources on the North Slope. 
airenaithia indir ted euteenninein These include permutied activities such as non-onl and 
gas-related overland moves, scientific data gathering. recreational use by the public, and activities ancillary to the 
BLM’'s management of the area. 


Paleontological resources are not ubiquitous across the North Slope Because of thei internment in the natural 
stratigraphy . the location of plant and animal fossils 1s predictable only to a limited degree and most of the locales 
where they are present remain unknown. This makes assessment of cumulative impacts difficult, Obviously, as 
onl and gas-related activities mcrease. more area ts potentially impacted. and there 1s a greater chance of 
paleontological resources being impacted. 


_ 4 better approach to thes analysis 1s to examene the resource from the standpoint of vulnerability. In many 
a’. paleontological resources are well protected by nature, in that they are so deeply buned and totally 
encas.d mm sediments or rock that virtually nothing can mmpact them aside from excavation. In other mstances they 
are located on or near the surface and are very susceptible to impacts. In most cases, surface or near-surface 
paleontological resources are more likely to be umpacted as the result of exploration activities than by 
development. This 1s because most exploration-related operations occur in the low-light conditions of wonter 
Although snow cover may offer some protection, 1 also disguises surface manifestations, making them difficult to 
recognize and avoid. lt would be advisable to conduct surveys of proposed activity areas and overland travel 


(a) Effects of Gravel Extraction 


Probably the greatest single potential nmpacting factor to paleontological resources would be the excavation of 
gravel for the well pads. roads. and arrsinps that would be associated with development Most mammalian fossils 


are of Quaternary age, which 1s also the age and ongin of most North Slope gravel sources. Therefore. the more 
gravel deposits that are excavated for development comstruction activities, the more chances there are that 


significant impacts to paleontological resources would aocur 





iv-40 ‘ y l, ENVIRONMENTAL CONSBOUENCES 











Final lmegrated Activity Plan/Enveronmental impact Sustement. 2003 





(b) Effects of Natural Events 


Most paleontological deposits are revealed as the result of natural crosion. Usually this 1s from the action of 
flowing water, but mt can also occur as the result of wind, seasonal freezing and thawing (cryoturbation). 
thermokarsting. and soliflaction. ht 1s difficult to assess the results of acts of nature on paleontological resources 
because im most cases they are regarded as revealing rather than as negatively impacting the resource. 


(c) Effects of a Large Oil Spill 


The effects of a large terrestrial oil spill on a paleontological deposit would be directly related to the time of year 
and the context of the resource. If the spill were to occur during the non-snow/unfrozen surface months. then the 
potential level of impact would be significantly higher. In an unfrozen context. surface or near-surface 

and thomolecular assays valueless. This would pertain primarily to resources of Quaternary age. In this case. it ts 
assumed that the majority of the umpacts would occur as the result of the cleanup rather than the actual spill. 
During the frozen months, both a spill and the resulting cleanup would be considerably less impacting. In the case 
of deeply buned paleontological deposits. neither the spill nor the subsequent cleanup (regardless of the time of 
year) would have any effect on the resource. 


(2) Conclusion 


The cumulative activities--inchuding oil and gas exploration and development--are expected to mmpact 
paleontological resources to some degree. However. because of the nature of paleontological deposits 
(specifically, thew unpredictable location and context on surface. near-surface, or deeply buried), the magnitude 
of the impact is difficult to assess. If current procedures for survey and inventory prior to exploration and 
development activities continue, the impact to paleontological resources would be expected to be minimal. 
Paleomological resources, unlike most other resources in the NPR-A, are nonrenewable. Once they are impacted 
through di or comtamination, their value may be greatly and irreversibly compromised. Effects across 
the North Slope of Alaska are expected to be additive im nature, though even cumulatively they are expected to be 
minor 


c. Water Resources 


(1) Cumulative Analysis 


The cumulative effects of ot! and gas exploration and development across the North Slope on water resources 
would result from disturbance of stream banks or lake shorelines and subsequent melting of permafrost 
(thermokarst), blockages of natural channels and floodway. that disrupt dramage patterns. increased erosion and 
sedimentation, and removal of gravel from nverme pools and lakes (as noted in Section [V_B.3). The cumulative 
case assumes exploration and development for all of the Planning Area Thus. the effects on water resources may 
be several times greater than estimated for Alternative A. Alternative B. ot the Preferred Alternative Outude of 
the Planning Area. increased use of maternal sites, lakes as water source for we roads. and dust created by 
additonal traffic on existing roads could cause addrtronal impacts to water resources 
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The long-term effect of thermokarst on water resources would be subsidence of the ice-nich permafrost along the 
stream banks and lakeshores, especially in areas where the wave action of the water will accelerate the removal of 


the degrading protective cover. Fine-grained sediments melting out of the ice-nch permafrost result in increased 
sediment erosion and changes to stream channel and bed morphology. 


Natural drainage patterns can be disrupted when activities or structures divert, impede. or block flow in stream 
channels, lake currents, or shallow-water tracks. Blockages or diversions to areas with insufficient flow capacity 
can result in seasonal or permanent impoundments. Diverting stream flow or lake currents also can result in 
increased bank or shoreline erosion and sedimentation, as well as potential thermokarst. Since roads pose the 
single most significant impacting factor (diversions, impoundments, and increased sediment runoff), limiting the 
length of the roads would provide the greatest reduction in impacts to the water resources. 


Besides thermokarst and drainage alteration, erosion and sedimentation can be caused by construction activities or 
vehicular crossings, especially during periods of high stream flow or lake levels. Inadequate design or placement 
of structures, culverts, or bridges can alter natural sediment transport and deposition, creating scour holes or 
channel bars. Improper placement or sizing of gravel fill can result in erosion from pads or roadbeds adjacent to 
streams or lakes. Long term effects are changes in channel morphology and composition of lake and stream 
bottom materials. 


Improper siting of gravel-removal operations can result in changes to stream channel or lake configuration, 
stream-flow hydraulics or lake dynamics, erosion and sedimentation, and ice damming and aufeis formation. This 
could result in long-term changes in stream channel and lakeshore sand- and gravel-bar formation. Due to the 
inadequate gravel resources within the Planning Area (Section [V.A.1.b.4.b), new or expansion of existing 
material sites in the Colville Delta are likely. While these sites require permits from ADF&G. there exists the 
possibility for impedance and diversion of floodwaters, increased erosion and sedimentation, and increased 
thermokarst adjacent to the material sites. 


(2) Conclusion 


Cumulative effects on water resources across the North Slope would be several times greater than that estimated 
for Alternative A, Alternative B. or the Preferred Alternative. The majority of the impacts would result from oil 
and gas development activities with construction of roads being the single greatest contributor to overall 
cumulative impacts. Impacts from activities other than those associated with oil and gas development (including 
any oil and gas-related roads) would be minimal. Because of the abundance of water resources on the North 
Slope, the overall cumulative impact would be small in magnitude and most impacts would be local. 


d. Freshwater Quality 


(1) Cumulative Analysis 


Discussed in this section are the cumulative effects on freshwater water quality of ongoing and future activities as 
a result of leasing in the Northwest NPR-A Planning Area as well as other oi! and gas activities on the North 
Slope. Cumulative effects of North Slope activities on water quality, Section V.C.1 of the Beaufort Sea Planning 
Area Sales 186, 195, and 202 EIS (USDOL, MMS, Alaska OCS Region, 2002a), are incorporated here by 
reference and summarized below. 
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A summary of the cumulative effects to water quality, supplemented by additional material, as cited, follows. 


If a large oil spill were to result from oil and gas development in the Beaufort Sea. the marine environment would 
be degraded through the release of petroleum hydrocarbons into the water column. The hydrocarbon 
concentration could exceed the |.5-parts per million (ppm) acute-toxic criteria for about a day in the area of about 
2 km? (0.8 mi? ). The 0.015-ppm chronic criteria also could be exceeded for 10 or more days in an area of about 
12 to 45 km? (4.6 to 17.4 mi ). Small spills could exceed the acute-toxic level (1.5 ppm) for less than a day and 
chronic criteria (0.015 ppm) could be exceeded for less than a month in an area of less than 100 km? (39 mi? ). 


Tankering of known Beaufort Sea and North Slope oil resources other than from the Planning Area from the 
southern end of the TAPS could result in an unlikely, very large tanker spili and the oi! could contact nearshore 
areas in Prince William Sound or the Gulf of Alaska in a relatively non-weathered state. Such a spill is estimated 
to affect up to 10 percent of the water quality within the affected area. Recovery is expected to take days to weeks 
in areas with high surf energy and longer in embaymeats. 


The quality of freshwater within the Planning Area is not affected by any of the major projects considered in 
cumulative case. The effects of construction activities are expected to be short term, lasting as long as the 
individual activity, and have the greatest impact in the immediate vicinity of the activity. The construction 
activities are not expected to introduce or add any chemical contaminants. 


In the Prudhoe Bay area, trace metal contamination has been raised as a concern (Woodward et al.. 1988; 
Snyder-Conn et al., 1997). Based on very limited sampling, Snyder-Conn et al. (1997) suggested that elevated 
levels of nickel and mercury exist in snowpack near the ARCO (world’s largest) gas-handling facility and that 
elevated levels of mercury, antimony, cadmium, copper, and lead exist near the NSB solid-waste incinerator. A 
single total-mercury sample was collected near each facility, and “additional sampling is needed before any 
conclusions {regarding mercury] are drawn.” The total mercury concentration for this single snow sample near the 
gas-handling facility was 8.4 parts per trillion (ppt). a few-fold higher than the chronic water-quality standard of 
1.2 ppt. but far below the acute-toxic standard of 2.400 ppt. 


There are two caveats that lessen concern over the single high mercury value near the gas plant. First, the EPA 
has recommended that the states treat EPA-based metal standards as dissolved metal standards. not total metal 
standards as reported by Snyder-Conn et al. (1997). The concentration of dissolved mercury may not exceed the 
criterion. Second, the EPA-based standard is based on the assumption that all mercury present is methylmercury. 
The mercury in snow should be ionic and possibly metallic mercury, not methylmercury. A criterion based on 
ionic mercury rather than methylmercury would be much higher than the measured total mercury value. 


(2) Conclusion 


Oil spills from oil and gas development activities could degrade water quality through the release of petroleum 
hydrocarbons. The spills would increase the concentration of hydrocarbons in the water column. For a large 
crude-oil spill, hydrocarbon concentrations could exceed the |.5-ppm acute-toxic criterion for about a day. The 
0.015-ppm chronic criterion also could be exceeded for 10 or more days. Hydrocarbons from a large diesel-oil 
spill (900 bbl) during open water could exceed the acute-toxic criterion for about 7 days. Hydrocarbon 
concentrations could exceed the |.5-ppm acute-toxic criterion for less than a day in a very small area for small 
spills. The 0.015-ppm chronic criterion also could be exceeded for less than a month for small spills. 


A large crude- or refined-oil spill (greater than or equal to 500 bb! from a pipeline or 900 bbi from a facility) 
would affect water quality by increasing the concentration of hydrocarbons in the water column of nearby lakes 
and streams if such a spill were to occur and were to enter these environments (the chance of a large spill 
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occurring is low). Also, regional (more than 1,000 km? (386 mi? }), long-term (more than | year) degradation of 
water quality to levels above State and Federal criteria because of hydrocarbon contamination is very unlikely. 


e. Estuarine Water Quality 


(1) Cumulative Analysis 


This cumulative assessment includes the probable effects of activities resulting from additional lease sales in the 
NPR.-A, current and projected North Slope oil development projects, and effects from activities resulting from 
past Federal and State oil and gas lease sales. The activities associated with these actions would affect estuarine 
water quality in the same way as discussed for Alternative A and the Preferred Alternative (permitted discharges. 
permitted construction disturbance, and accidental oil spills) but to a slightly greater extent. 


As a result of past Federal and State oil and gas lease sales, more than 40 exploration wells have been drilled in 
the Beaufort Sea. The nearshore facilities that have been constructed include a long dock, a long causeway, and 
many gravel islands (e.g.. the Sag, Niakuk, Resolution, Duck, Goose, Endicott and NW Milne gravel islands). 


The National Research Council (NRC) recently summarized the cumulative effects of oil and gas activities on the 
North Slope, including the effect of operations in the nearshore Beaufort Sea on the bowhead whale and other 
species (NRC, 2003). The summary chapter includes information on the cumulative effects of permitted 
construction and accidental oil spills, but does not describe any cumulative effects of permitted discharges. With 
respect to permitted construction, the summary chapter states that many facilities have been abandoned without 
complete removal, but the chapter does not describe any cumulative environmental effects of the nearshore 
facilities. With respect to accidental spills, the chapter explains that, although no large oil spills have occurred in 
the marine waters off the North Slopes, their potential is such a major concern that the committee recommends 
research into mitigation. 


The following is some additional information on the probable cumulative effects of long causeways and oil 
spills. A long causeway still creates measurable changes in water quality (i.¢., water temperature and salinity) a 
decade after construction and enlargement of the breeches (Fechhelm et al., 2001). However, no new long 
causeways or docks are proposed; only short docks and causeways are part of the scenarios for the NPR-A. None 
of the water-quality effects associated with the long causeway has been found to occur around short docks (such 
as East Dock, which was constructed about 3 decades ago). So, the cumulative effect of docks and causeways 
would be similar to the present level of effects. 


More oil spills are estimated for the cumulative case than for Alternative A or the Preferred Alternative because 
the NPR-A estuaries could be affected by spills from oil and gas operations offshore of the reserve. For example, 
the EIS for three proposed oil and gas lease sales on the outer part of the continental shelf (USDOL, MMS, Alaska 
OCS Region, 2003) assessed the effects of a 1.500 bbi spill from a production facility and a 4,600 bbi spill from 
an offshore pipeline. However, the EIS added that “a large spill is unlikely to occur based on a mean spill number 
ranging from 0.08 to 0.11 for Alternative I for MMS Proposed OCS Lease Sales 186, 195, and 202.” 


(2) Conclusion 


The cumulative level of effects of regulated discharges on estuarine water quality would be negligible. 
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f. Air Quality 


(1) Cumulative Analysis 


(a) Background 


Despite considerable oil- and gas-related activity since 1969, the overall air quality on the North Slope of Alaska 
remains relatively pristine. See Section II1.A.3 for a discussion of the existing air quality. 


Prudhoe Bay and Kuparuk are the big oil producers (see Table IV-08), however, their production will continue to 
decline over the coming years. Air monitoring at a number of sites in the Kuparuk and Prudhoe Bay fields showed 
that concentrations of nitrogen dioxide, sulfur dioxide, and particulate matter 10 micrometers or less are well 
within the national ambient air-quality standards. BP's air-quality modeling for the Liberty Project indicated that 
emissions from the Prudhoe Bay and Kuparuk fields have very little effect on ambient concentrations elsewhere. 
The air-quality modeling for that project also indicated that maximum concentrations would occur within about 
100 to 200 m from the facility boundary and would be considerably lower at | km from the facility. The BLM 
considers that these results representative of what could be expected from any development resulting from the 
current Northwest NPR-A multiple-sale proposal. Thus, there would be very little cumulative interaction between 


developments under this proposal and other oil-producing facilities. 


Potential impacts from future lease sales on the outer continental shelf and on land are difficult to evaluate. 
However, one can expect that any development would be scattered over a rather large area. Modeling performed 
for the Lease Sale 144 Final EIS (USDOI, MMS, 1996a) showed that impacts from widely scattered emissions 
sources on the outer continental shelf are small and well within regulatory standards. The Final 5-Year Program 
EIS for 2002-2007 (USDOI, MMS, 2002) discusses the cumulative effects of the OCS Program in all areas. The 
relevant major finding was that no major degradation of onshore air quality is predicted. Emissions associated 
with routine OCS Program activities could cause small increases in onshore concentrations of some air pollutants, 
although there is not expected to be any exceedance of national or State air-quality standards. In the unlikely 
event of a large oil spill, the accidental release could cause rapid (and perhaps dramatic) increases in volatile 
organic carbon concentrations near the spill, but the duration of these should be too short (generally a few days) to 


Cause major impacts. 


A more comprehensive discussion can be found in the “Impacts on Air Quality” sections in the MMS Five-Year 
OCS Program EIS (USDOL, MMS, 2002:Sec. 4.3.2.2 and 4.3.3.2), that discussion is incorporated here by 
reference. Section 4.3.2.2 (pertaining to the Gulf of Mexico) includes also a general discussion of ambient 
air-quality standards, the effects of pollutants, and the type and relative amounts of pollutants generated by 
offshore operations. Section 4.3.3.2 (specific to Alaska) discusses the most commonly emitted air pollutants 
associated with Alaska OCS oil and gas activities, including operations in areas affected by ice cover, the 
construction of ice islands and gravel islands, and the concentration of activities into short time frames. The 
conclusions drawn there are that the impacts from the 5-year OCS Program on the pollutant levels, the ozone 
levels, and visibility would all be minor or negligible. Section V.C.13 of the Liberty Final Environmental Impact 
Statement (USDOL, MMS, Alaska OCS Region, 2002) discusses the cumulative effects on air quality of all North 
Slope of Alaska oil and gas activity since 1969. It concludes that the cumulative effects of all projects affecting 
that area in the past and occurring now have caused generally little deterioration in air quality, which remains 
better than required by national standards. The Northsiar and Liberty Projects and all other reasonably foreseeable 
North Slope projects would not change this situation. Also, Section IV.C.6.b.(2) of this EIS concludes that from 
small oil spills there would be a small, very localized increase in concentration of hydrocarbons. Concentrations 
of criteria pollutants would remain well within Federal air-quality standards. The overall effects on air quality 
would be very low. 
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Emissions from the hypothetical first commercial development in the Northwest NPR-A Planning Area would 
result from the installation of a maximum of 3 production pads, the drilling of a maximum of 150 production and 
service wells, and the installation of 135 mi of pipeline (Table IV-02). In the peak years. a projected maximum of 
36 wells per year would be drilled from 2 rigs. Production emissions from the first commercial oil project are 
projected to peak 10 to 15 years after the lease sale, with production of about 38 million barrels (MMbbi) of oil 
per year. Peak production from up to 8 fields from multiple sales under the Preferred Alternative is projected to 
reach S50 MMbbI per year). 


Very little cumulative interaction is expected to take place between emissions from developments resulting from 
the proposed Northwest NPR-A Planning Area multiple-sale proposal and any other existing, planned, or 
potential oil or gas development projects. For the North Slope area as a whole, the quality of the air in coming 
years could be expected to increase in those areas where oil production currently is the greatest and to decline in 
areas where future development is expected to take place. It is possible that new development would be relatively 
scattered, keeping regional impacts small except for higher. localized concentrations in the immediate vicinity of 
production facilities. 


Arctic haze is a phenomenon resulting from elevated concentrations of fine particulate matter that are found over 
the Arctic, primarily in winter and spring. Scientists believe that most of these pollutants are attributable to 
combustion sources in Europe and Asia. It is not known to what extent local sources in Alaska contribute to arctic 
haze in the area of the Beaufort Sea. However, the arctic haze phenomenon was first observed in the 1950's, long 
before oil development started on the North Slope. The fact that emissions in the general area are expected to 
decrease (because of a downward trend in oil production) means that any possible contribution to arctic haze 
would be reduced. Emissions from development resulting from the proposed Northwest NPR-A Planning Area 
multiple-sale proposal would be small compared to the emissions from Prudhoe Bay and Kuparuk oil field 
production. For example, actual emissions reported for the Prudhoe Bay oil fields for the year 1994-1995 listed 
56,000 tons of nitrogen oxide, | 471 tons of sulfur dioxide, and 6,200 tons of particulate matier less than 10 
micrograms in diameter (U.S. Army Corps of Engineers, 1999:Table 5.4-7). Projected emissions from the current 
proposal would be only a small percentage of those figures. Therefore, any contribution from Northwest NPR-A 
activities to arctic haze would be minor. 


(b) Global Climate Change 


The global climate change analysis performed for the Outer Continental Shelf Oil and Gas Leasing Program: 
2002-2007 (USDOI, MMS, 2002:Sec. 4.1.2 and Tables 4-7a and 4-7b; incorporated here by reference) estimated 
that the emission rate of greenhouse gases (carbon dioxide, methane, and nitrogen dioxide [NO |) from the 
cumulative OCS program activities for Alaska would be from 381 to 723 thousand metric tons of carbon 
equivalent per year for carbon dioxide and from 1.1 to 2.1 thousand metric tons of carbon equivalent per year for 
methane. Emissions of NO. were not calculated because of lack of information about emission factors. However, 
NO, emissions are expected to be much smaller than for the other greenhouse gases. The total estimated 
greenhouse gas emissions from the 3 Beaufort Sea Lease Sales (186. 195, and 202), including emissions from 
tanker transport to U.S. West Coast ports, were from 177 to 311 million metric tons of carbon equivalent (TCE). 
This is about 0.01 to 0.02 percent of current nationwide greenhouse gas emissions. The Northstar Environmental 
Impact Statement estimated that the greenhouse gas emissions from current North Slope oi! production (including 
shipping, refining, end product transportation, and consumption) is about | percent of the global fossil fuel 
greenhouse gas emissions (U.S. Army Corps of Engineers, 1999). (Emissions from the actual combustion of oil 
produced are much greater than that from just the production activities. ) 


The cumulative analysis for the current Northwest NPR-A first sale proposal considers 3 ranges of onshore and 
offshore future production activity. The low range includes reserves in currently producing fields and resources 
and discoveries in the planning or development stage. The mid range consists of the low range figure plus any 
reasonably foreseeable future production. The high range is created by adding in potential speculative future 
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production. Using the mid-range estimate (11 billion barrels of oil), and assuming that this entire amount would 
be produced over a 20-year period, an average production rate is obtained of about 1.4 MMbb! of oil per day. This 
is very close to the 1996 North Slope oil production rate. While it is difficult to estimate greenhouse gas 
emissions from future oil and gas production activities in Northern Alaska precisely. greenhouse gas emissions 
would continue to be proportional to the oil production rate at the same ratio as exists presently. Based on that 
assumption, the regional greenhouse gas emissions associated with future cumulative production would be about 
the same as the 1996 North Slope emission levels. This is about 30 percent higher than current levels (since the 
1999 North Slope production rate was about 1.1 MMbb!i of oil per day). Greenhouse gas emissions associated 
Based on the Northstar analysis cited above, the cumulative future oil production in Northern Alaska would 
produce a relatively small (about 1%) contribution to global greenhouse gas emissions. The Northwest NPR-A 
first sale production estimate of 450 MMbbi over 22 years averages to about 20.5 MMbbIl per year, or 56,000 bbi 
per day. This is about 3.7 percent of current North Slope production and greenhouse gas emissions of 0.037 
percent of global fossil fuel greenhouse gas emissions. The maximum estimates of contributions of all Northwest 
NPR-A Lease Sales would represent about |2 percent of current North Slope production and greenhouse gas 
emissions. Nationwide and global greenhouse gas emissions can be reduced by energy conservation, improving 
energy efficiency, and developing alternative energy sources. The need for continued development of domestic 
new oil and gas resources will continue to exist regardless of any downward pressure on the growth of future oil 
consumption as a result of measures to reduce greenhouse gas emissions. If Alaska energy sources were not to be 
developed in the future, resources would have to be produced in other areas of the globe. The impacts on 
greenhouse gas emissions on the planet would be very similar, regardless of the location of the energy source. 


(c) Effects on Air Quality of the Transportation of Oil 


The transportation of crude oil to market by tankers would result in air emissions from the tankers’ engines during 
loading operations, transit, and during unloading. These emissions would consist primarily of nitrogen oxides, 
sulfur dioxide, and particulate matter. Emissions of volatile organic compounds would also occur during tanker 
loading and unloading operations. Emissions of nitrogen oxides and volatile organic compounds would be of 
concer in ports located within ozone nonattainment areas because of their potential to contribute to tropospheric 
ozone levels. In these areas, local regulations commonly require the use of vapor balance systems to substantially 
reduce volatile organic compound emissions. For any particular port, the emissions would be intermittent, and 
nitrogen dioxide, sulfur dioxide, and particulate matter concentrations would be within ambient air-quality 
standards. Impacts from emissions during transit would be very small because emissions would be dispersed over 
a large area. 


A major oil spill would result in a localized increase in ambient volatile organic compounds concentrations from 
evaporation of the spill. Details on the effects of an oil spill and impacts associated with in situ burning are 
provided in Section [X.B.3.m of the Liberty Environmental Impact Statement (USDOI, MMS, Alaska OCS 
Region, 2002b) and in Section IV.C.6.b(2) of this IAP/EIS. Overall air-quality impacts from transportation would 
be low. 


(2) Conclusion 


The cumulative effects of all projects affecting the North Slope of Alaska in the past and occurring now have 
caused generally little detenoration in air quality, which remains better than required by national standards. All 
reasonably foreseeable North Slope projects (see Table 1V-13) would not change this situation. 


g. Vegetation 
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(1) Cumulative Analysis 


In addition to multiple sales under Alternative A as presented in this document (which represents the greatest 
scope of development among all alternatives), other activities associated with the cumulative case that may affect 
the vegetation of Alaska’s North Slope include oil development in the remainder of the NPR-A (east and south of 
the Northwest NPR-A Planning Area), Federal and State offshore oil development (through the construction of 
supporting infrastructure onshore), State onshore oil development, oil transportation, and road construction. All of 
these projects affect vegetation through the construction of infrastructure (direct effects of vegetation burial and 
indirect effects of vegetation change caused by dust, flooding, snow drifting, etc.) and through oil spills. In terms 
of acres affected, construction causes more than 99 percent of the impacts, with spills having a very minor role. 


Most current onshore development on Alaska's North Slope is concentrated within the Arctic Coastal Plain 
physiographic province, which covers about 13 million acres. It is expected that the total development for all 
lease sales within the Planning Area would impact vegetation on less than 4,200 acres, with less than | 400 acres 
of that total being direct affects from gravel extraction and fill (assuming | to 5 developments to recover up to 2.1 
Bbbi of oi]). Most development that might result from Alternative A or B or the Preferred Alternative would 
occur on the Arctic Coastal Plain. Potential development in the remainder of the Planning Area (for which there 
are lower petroleum resource estimates) may impact up to 40 percent of that 4.200-acre total. Although the 
current development in the Prudhoe Bay/Kuparuk areas directly impacts about 17,000 acres (through gravel 
extraction and fill; National Research Council, 2003), and affects an additional 10,000-1 1,000 acres of vegetation 
indirectly (Walker et al., 1986, 1987; National Research Council, 2003), the total impacted acreage remains a 
small proportion of the Arctic Coastal Plain. 


No additions to the infrastructure outside the Planning Area, other than pipelines for transport of NPR-A oil and 
gas, are expected to be required as a result of any oil/gas development within the Planning Area (but see 
discussion of roads, below). Impacts to vegetation outside the Planning Area as a result of this plan would be 
caused by those pipelines, off-road travel by seismic crews accessing and departing the Planning Area, and oil 
spills. Under Alternatives A and B and the Preferred Alternative, both crude oil and gas pipelines might be built 
on both northern and southern routes to carry production east out of the Planning Area. Both oil pipelines 
combined would traverse about 245 mi of Federal and State lands east of the Planning Area. Impacts from 
pipeline construction are described under Alternative A and the Preferred Alternative. The VSM's for pipeline 
support would displace less than 8 acres of vegetation and the effects of ice roads or off-road vehicles used in 
conjunction with pipeline construction would impact less than 900 acres. Both gas pipelines combined would 
traverse about 270 mi of Federal and State lands east of the Planning Area. Burial of these pipelines would impact 
less than 490 acres. 


Although not part of the development scenario for the Planning Area, and not technically required for oil/gas 
development in the Planning Area, it is reasonably foreseeable that the State of Alaska may build a new highway 
connecting the village of Nuiqsut and the NPR-A to the Dalton Highway farther east. Assuming the length of that 
road as 110 mi and assuming the same impacts as for other gravel roads and pads as presented in Alternative A 
and the Preferred Alternative, such a road would bury about 470 acres of land (i.¢., vegetation) and alter the 
vegetation on up to 4,400 acres as a consequence of dust or gravel spray and changes in moisture regimes. This 
new highway, if built, would be in addition to the existing 150 mi of the Dalton Highway north of the Brooks 


Range. This represents a 70 percent increase in highway miles, and a similar magnitude of impacts to vegetation 
as for all development assumed under Alternative A. 


Impacts of seismic train moves are described under the No Action Alternative and the Preferred Alternative. It is 
assumed that seismic trains would originate from the Kuparuk oil field, requiring about a | 30-mi traverse in each 
direction of the lands east of the Planning Area. This would impact about 950 acres per crew per year of tundra 
vegetation, for a total of less than 2,900 acres per year. For all of Alaska's North Slope. there are a small 
percentage of seismic trails which do not recover to the original vegetation type within the period that 

sive, long-term studies have occurred (15 years: NRC, 2003). If this continues with current seismic 
vehicle technology. then some effects of seismic trains will accumulate. 
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Oil developed as a result of Alternative A, Alternative B, or the Preferred Alternative would contribute less than 8 
percent of future spills from the TAPS. Spills of oil from Alternative A, Alternative B, or the Preferred 
Alternative that occurred prior to reaching TAPS would contribute less than 17 percent of all onshore, non- TAPS 
spills on Alaska's North Slope and less than 15 percent of TAPS pipeline spills. Overall, the effects of spills have 
not accumulated on vegetation on Alaska's North Slope because the spills have been small and cleanup and 
rehabilitation efforts have generally been successful (NRC. 2003). 


(2) Conclusion 


Impacts to the vegetation of Alaska's North Slope from oil and gas exploration and development in the Planning 
Area are expected to be additive in nature with respect to the impacts (present and future) from other oil/gas 

the total acres affected on the North Slope by that much. As noted above, that continues to be a very small 
fraction of the total North Slope acreage. It is not expected that synergistic impacts to vegetation would occur by 
affecting additional acres, nor would any effects (whether beneficial or countervailing) occur to vegetation as a 
result of additional acres developed. 


The effects of habitat destruction or habitat change on wildlife are more complex to predict, but again, it is not 
expected that synergistic effects would occur simply from total additional acres directly affected. Again, this is 
because of the small proportion of the total vegetation of the region affected. The indirect effects of development 
that may prevent animals from using a habitat despite no change to the vegetation within the habitat are discussed 
elsewhere. Some forms of habitat alteration, as through flooding or draining of the tundra, may have 
countervailing impacts on wildlife, (i.c., one or more species may be adversely affected by the change while 
another or others may benefit from the same change). 


In addition to oil and gas development projects that would directly affect North Slope vegetation, global climate 
change could alter the species composition. Increasing temperature would result in an increased presence of 
deciduous shrubs with a decrease in sedges and grasses. Continued temperature increase could eventually result in 
the invasion of arctic tundra by taiga forests (Anderson and Weller, 1996). 


h. Fish 


(1) Freshwater and Anadromous/Amphidromous Fish 


(a) Cumulative Analysis 


This section considers other actions in addition to those associated with the Preferred Alternative that might affect 
arctic fish in and near the NPR-A. All are directly related to the oil and gas industry, including a road connecting 
Nuiqsut to the Dalton Highway. The activities associated with the oil and gas actions that may affect arctic fish 
are the same as discussed for the Preferred Alternative (seismic surveys, construction, and oil spills). The 
individual effects of these activities and the agents associated with them already have been discussed (See the 
analyses of the alternatives). This analysis focuses on the additional amount of exposure arctic fish would have to 
the oil and gas and road activities/agents for the cumulative case over that of the Preferred Alternative and 
estimates the cumulative effect of that exposure on arctic fish. 
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‘1\xe cumulative case involves more sersmic surveys and construction-related activities than the Preferred 
Alternative. Seismic trains are likely to onginate from developed fields to the east of the Planning Area. Concerns 
related to habitat degradation from sersmic train movement are minimal, given stipulations in the Northeast 
"4PR-A EIS, those proposed in this LAP/EIS (¢.g.. equipment operators would cross streams at shallow riffles), 
and State regulations. As discussed in the Preferred Alternative. fuel spills associated with seismic work would be 
expected to consist of small spills of refined fuel that are unlikely to reach aquatic habitat. The effects of vibration 
on most overwintering fish are expected to be minimal (short-term avoidance) given the low density of fish in 
most of the north slope oil and gas exploration sites during the winter and the short time duration of vibration 
impulses in any given spot. As a result, increased seismic activity is unlikely to have a measurable effect on fish 
populations. 


Additional construction outside of the Planning Area necessary to support oil/gas exploration and development in 
the Northwest NPR-A Planning Area would include an increased number of ice roads and new pipelines. 
Potential impacts to fish both within and beyond the Planning Area boundanes are related to water withdrawal 
and direct habitat loss or indirect disturbance related to building a pipeline. Increased water use, in and of itself. 
would not necessarily increase impacts to fish species. Effects are dependent on location of withdrawal and 
amount of water used. Assuming that water withdrawals outside the Planning Area are also limited to 15 percent 
of the free water volume from lakes that do not freeze solid. impacts to fish are likely to be limited to localized. 
short-term, population abundance and distribution changes. Pipelines built to carry product out of the Planning 
Area along northern and southern routes could extend approximately 250 mi east of the Planning Area. Impacts 
from pipeline construction--and the accompanying gravel extraction, with its resultant erosion and 
sedimentation-- would be similar to those described under the Preferred Alternative. Though dependent on the 
actual level and location of implementation, the increase in the overall effect of construction-related activities in 
the cumulative case is expected to be small. 


The cumulative case involves the potential for more oil spills than the Preferred Alternative. though oil developed 
as a result of the Preferred Alternative would contribute less than 8 percent of future spills from the TAPS. Many 
of the projects considered in the cumulative case would be conducted outside of the Northwest NPR-A Planning 
Area. The additional oil spills associated with some of these projects could adversely affect the migratory and 
marine fish that use the coastal areas of the NPR-A. Offshore oil spills, or those that occur in rivers and move into 
coastal waters, would be likely to increase oil-related adverse effects on arctic fish over that of the Preferred 
Alternative. Cumulative effects would depend on the number, size, and seasonal timing of the spills, 
concentrations of hydrocarbons, and the life stages of those fish exposed to the spills. As indica’ed for the 
Preferred Alternative, lethal effects on fish from oil spills are seldom observed outside of the taburatory 
environment. For this reason, oil spills are expected to have mostly sublethal effects on the fish affected by them. 
For example, displacement from oiled water may lead to increased energy expenditures while foraging. with 
subsequent reduction in growth and reproduction. Juvenile fish that are common in the nearshore area during 
summer, migratory fish, and nearshore spawners would be among those most likely to receive lethal or sublethal 
effects. Because in the cumulative case there would be a greater probability of an oil spill contacting coastal 
waters, it 1s likely that a greater percentage of fish would be affected than estimated for the Preferred Alternative. 
Land-based, cumulative-case oil spills that do not enter coastal waters would be expected to have minimal 
increased measurable effects on overall fish populations. since the likelihood of a large spill contacting water ts 
low. Losses onshore would be greatest in waterbodies with limited water exchange. 


A road connecting Nuiqsut to the Dalton Highway could result in additional impacts to freshwater fish. Potential 
impacts are related to added fishing pressure. Extending and opening the road to the public would increase public 
access from the Dalton Highway (assumes the State portion of the road is open to the public) to the Colville River 
for fishing and other recreational activities. Increased fishing pressure and harvest would take place on 
fish-bearing rivers that cross the road. Lakes in close proximity to the road would also receive increased fishing 
pressure. Species such as lake trout, arctic grayling. northern pike, burbot, and Arctic char would be targeted. 
Since fish grow slowly in the arctic due to the harsh environmental conditions, fish are more susceptible to 
over-harvest. The expected result of opening the road with a subsequent increase in fishing pressure would be the 
eventual need for changes in harvest regulations im order to sustain fish populations 
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(b) Conclusion 


Wide-ranging increased impacts to arctic fish populations found on the North Slope would not be anticipated 
based on the cumulative analysis. Localized changes to fish populations in the vicinity of a road connecting to the 
Dalton Highway are possible. Also, synergistic impacts to fish from disturbance related to oil and gas production 
under any of the alternatives in this LAP/EIS are not anticipated. Countervailing effects related to material 
extraction at gravel sites are possible in certain situations. Past reclamation of deep pits that have been mined has 


(2) Marine Fish 


(a) Cumulative Analysis 


This section considers other actions in addition to those associated with Alternative A that could affect marine 
fish. They include: |) additional lease sales in the Northeast NPR-A.: 2) additional lease sales in the remainder of 
the NPR-A; 3) current and projected North Slope oil-development projects; 4) former Federal and State oil and 
gas lease sales; and 5S) the transportation of oil and gas by pipeline. The cumulative case also considers the effects 
of three hypothetical oil fields on arctic fish--one in the offshore area north of Smith Bay, one in the central 
portion of the NPR-A, and another on Kuukpik Land near Nuiqsut. The activities that may affect arctic fish are 
the same as discussed for Alternative A (seismic surveys, construction, marine vessel traffic, and oil spills). The 
individual effects of these activities and the agents associated with them have been already discussed (see 
Alternatives A-C and the Preferred Alternative). This analysis focuses on the additional amount of exposure to 
these activities/agents to which arctic fish would be subjected for the cumulative case over that of Alternative A. 
and estimates the cumulative effect of that exposure on marine fish. 


1) Effects from Seismic Surveys and Construction 


The cumulative case consideres more sersmic surveys and construction-related activities than do the analyses of 
the alternatives. These additional activities would be conducted outside the Northwest NPR-A Planning Area. and 
many would not involve land-based seismic surveys or construction. Hence, they would not be expected to have a 
significant effect on arctic fish. Impacts on marine fish overall are, for the most part, localized and fish are 
unaffected by activities not in the immediate vicinity. Over-water seismic surveys conducted outside the Planning 
Area would not be expected to have a measurable effect on marine fish (USDOL, MMS, Alaska OCS Region, 
1990). Projects that would be likely to cause additional sersmic- and construction-related effects would be those 
associated with additional lease sales and future oil field development. This could result in an increase in the 
overall effect of sersmic- and construction-related activities on arctic fish in the cumulative case. If there were 
insufficient time for recovery by impacted fishes or their prey between seismic surveys or Construction activities. 
the affected fish populations would be expected to expenence compounding adverse effects and might require a 
longer period of time for full recovery. 


2) Effects from Oil Spills 


The cumulative case also considers more oil spills than the alternative analyses. As indicated above, many of the 
cumulative case projects (including the three hypothetical on! fields mentioned above) would be conducted 
outside the Planning Area. The additional oi! spills associated with some of these projects could adversely affect 
some marine fish that use the coastal areas. Offshore oi! spills or those that occur in rivers and move into coastal 
waters would be likely to increase oil-related adverse effects on marine fish over that of Alternative A. This ts 
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because oi! spills associated with Alternative A are expected to be very small and would seldom enter marine 
waters, where the marine and migratory fish concentrate during the summer. By contrast, spills associated with: 
1) North Slope oil-development projects, 2) former and future Federal and State oil and gas lease sales, 3) the 
offshore hypothetical oil field mentioned above. and 4) pypelines could all release comparatively large volumes of 
oui into the coastal environment. 

Oni spills are expected to have mostly sublethal effects on the marine fish affected by them. Juvenile marine fish 
(¢.g.. arctic cod), which are common in nearshore waters during summer, nearshore spawners (¢.g.. capelin), and 
overwintering marine fish are the most likely to be lethally or sublethally affected. because there would be greater 
probability of an oil spill contacting the coastal waters in the cumulative case, spills considered under the 
cumulative case would be expected to affect a greater percentage of marine fish than estimated for Alternative A. 
However, assuming sufficient recovery time between spills, the estimated recovery from each spill is likely to be 
similar to that of Alternative A (estimated at 5 to 10 years), with no measurable effect on marine fish populations. 
Cumulative-case oil spills that do not enter coastal waters are expected to have no measurable effect on marine 


and migratory fish 


(b) Conclusion 


The additional effect of future sersmic surveys and construction-related activities over that of the activities under 
the alternatives is expected to be proportional to the number of such activities. Their effect on marine fish 
populations could be greater if there were insufficient time for full recovery between these activities. Offshore 
cumulative-case oil spills are expected to have mostly sublethal effects on marine fish populations. Those that 
enter coastal waters are expected to affect a greater percentage of fish than estimated for Alternative A. Assuming 
sufficient recovery time between spills, the recovery from each cumulative case spill would be expected within 3 
to 5 years. 


i. Birds 


(1) Cumulative Analysis 


In addition to routine annual management actions (see Section IV.B and Table [V-28) and subsistence-harvest 
activities in the Northwest NPR-A Planning Area. oi! and gas exploration and development. as described for the 
Preferred Alternative and Alternatives A-C (Sections V.B.9 and IV .C-E.9), is the principal activity that could 
contribute to cumulative effects on seasonally occurring or resident nonendangered birds. Activities along 
migration routes or on winter ranges that potentially could contribute to current and future cumulative effects 
include: wildlife research and survey activities, subsistence and sport harvests, predation, commercial fishing. 
commercial development, environmental contamination. marine shipping. and recreational activities. In 
combination, effects of these activitie .» local bird populations potentially could be comparable to effects from 
routine petroleum exploration and development activities following construction (many of which occur im winter 
when most birds are absent from the Planning Area), and may have contributed importantly to recent declines in 
some populations. Although the effects of some non-oil and gas activities are likely to be short term (e.g . aenal 
effects (e.g. harvests, roads, and commercial development). Oil exploration and development, as well as other 
projects and activities, could result in |) oil or other toxic pollution effects (see discussions in Section I'V.C 9); 2) 


additional disturbance dunng breeding and postbreeding penods and 3) habitat degradation 


(a) Effects of Disturbance 
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Potentially disturbing factors associated with oil and gas development include aurcraft. vessel. and vehicle traffic. 
predators. Disturbance of some individual birds as a result of oil and gas operations 1s expected to be unavordable. 


1) Aircraft and Vessel Disturbance 


Oil and gas development and production in the Northwest NPR-A. expected to be essentially roadiess. 1s lkely to 
require substantial aircraft (both fixed-wing and helicopter) and occasional barge support during penods when 
birds are present. Exploration is expected to occur primarily during winter months when all but a few bird species 
are absent: Roadless developments such as Alpine and Badami have required substantial air suppor for 
construction, development, and production, although most construction has been done during winter months. as 1 
expected for any NPR-A development. Construction of these two projects required an estimated 300 to 600 
helicopter roundtrips/month for | to 2 years. If two projects were to overlap at this level of air support, 30 to 40 
roundinps per day could occur. This could represent a significant increase im air traffic above that annually 
required for aenal surveys and transportation. The development phase of these two proyects required an estimated 
28 to 56 roundtnps/month. and production | 2 to 2%/month, representing substantial increases that would continue 
through the nesting season. Offshore development at Northstar required 2.480 aurcraft (all types) per winter 
season (approximately 40 November to 20 April) or about 18 flights per day. Cumulative air traffic activity in the 
Prudhoe Bay. Kuparuk River, Pout Mcintyre, Northstar, and Alpine fields ts likely to represent the greatest 
source of disturbance for exder: from currently developed areas. 


Regardless of attempts to mitigate effects by adjusting routes, contunued activity at this level in suppor of 
developing fields and future development would be likely to result in some low -altitude flights over nesting. 
brood-rearing. molting. staging. or migrating birds. Such disturbance would be expected to cause excessive 
short-term energy use by disturbed individuals and displacement of birds from the vicinity of routinely used air 
corndors. The latter would be similar to bird responses observed during low-level aerial bird survey overflights. 
where individuals esther run or take flight. depending on species and circumstances. Such disturbance could flush 
females from nests. resulting in lower productivity if eggs are lost to predators or exposure to low temperatures. 
or could cause displacement of females with broods from preferred foraging areas during brood rearing. or could 
disturb any individuals during preparation for migration. Long-term displacement (| year or more) from the 
vicinity of heavily used aur traffic corndors and onshore facilities could result in fewer young produced and 
somewhat lower survival of both adults and young For example. helicopter prpeline inspection flights during a 
facility’s production phase could displace some species from within at least | km (0.62 mi) of a pipeline, whether 
a regional pipeline or TAPS. Some species may actually tolerate the disturbance and nest. rear thei broads, or 
forage within a pypeline corndor. Because of the relatively low density of most species nesting in the NPR-A and 
elsewhere on the North Slope. disturbance resulting from support aircraft nowse and visual presence would be 
likely to be temporary. with effects lasting less than an hour. 


Acraft that overfly open-water areas in spring could displace loons, king and common eiders, long-tatled ducks. 
and other species from this essential habitat. Because of the limited quantity of open water in spring. access to 
such areas 1s likely to be less available than in the posthbreeding penod. This could increase competition for food 
during the energetically stressful penad followimg spring migration and could result in decreased survival or 
could be feeding im nearshore areas. Helicopters flying 1S+ roundtrips per day over these areas could cause birds 
to move away from routinely used flight paths. increasing the stress of preparing for migration im some 
individuals and lowermng survival chances. 


Marine docking facilities potentially could be located in Peard Bay. Barrow. or Dease Iniet. although mutial 
development projects could be staged out of Prudhoe Bay. with matenals transported by vehicle in winter or 
barge im summer Displacement of birds from the vicinity of vessel transportation corndors may last through an 
entire open- water season, depending on the number of concurrent projects and the stage of development (which 
determines trip frequency) Because numbers of vessel roundtrips (10/summer + |/month) for a progect are 
forecam dunng construction penod, and supply vessels are likely to follow established rowtes. the actual area 
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drsturbed would be lumated The areca and potentially the numbers of individuals affected would mcrevve if 
concurrent proyects al different locations were developed Vessel traffic accurs dunng the open- water season and. 
although sumbers of birds displaced could be subvtantial depending upon the season of aocurrence (tem or 
hundreds of individuals during a season. possibly thousands during fall migration). alternate foraging and staging 
habutat would be available away from probable rouies 


In addition, tanker traffic transporting North Slope «i through Prace Wilham Sound and the Gulf of Alaska rs 
likely to result wm some imermitient disturbance and/or displacement of mare birds along the tanker rowte In 
terms of displacement of birds from foraging arcas along the route. this would likely be a manor effect. sence there 


The presence of onshore facilities could cause loons. exders, and other waterturds to avosd the ummediate vicinity 
for vanable penads up to the duration of such presence Thys potentially could result mn lowered productivity. 


although adequate nesting habitat 1s not lskely to be a lumiteng factor for raost species on the North Slope. 


2) Vehicle Disturbance 


Although most future o1! and gas developments are expected to he 1solated from exrsting road systems. production 
pads would be connected by roads several mules long and would have an assaciated arrstnp approxmately | m 
long. Gravel transport 1s assumed to occur dunng winter Summer traffic. though expected to be relatively low 
volume. could disturb nesting. broad-rearing. or molting waterfowl i the mmmediate vicunity of pads and roads 
throughout the life of any field During development of the Lisburne field. geese and swans appeared tolerant of 
vehicle traffic on roads dunng most seasons. however. during brood-reanng. they moved away from roads 
(Murphy and Anderson. 1993) Early season snowmelt mn dust shadows of roads or pads may attract nesteng burds 
The Lisburne development activities had no apparent effect on overall burd habutat use mm the area However. some 
species of shorebirds such as the sempalmated sandpiper and the dunlin were reduced in demsity (up to 40% ) 
within about 100 m of roads during breeding compared to posthreeding penads and undisturbed areas (Troy. 
1988; TERA... 199%b). 


3) Other Disturbance F actors 


gas development vary comsderatly mm the severity of disturbance they cause The presence of unconcealed 
humans. whether associated vith of and gas. hunteng. or recreational activities. 1s disturbeng to berds especially 
causes birds to move from the rmmedhate area of disturbance and may displace them for several howrs or longer 
Thus includes individuals that would be displaced from areas buned by gravel. and some indeterminate number 
that would be displaced from the area adjacent to gravel structures by comstruction disturbance and by subsequent 
activity on on the structures Studies on the ACP often mndicate that displaced bords don't necessanty move very 
far For example. this 1s supported by observations that a) shoreturd distributions often undicated displacement 
from roadwude areas but resettlement mm nearty areas beyond the sone of disturhance. and b) most handed herds 
tracked after displacement by construction were fownd to have resettled m nearby areas Most confirm that there 1 
rearrangemem of birds (following gravel placement and disturbance) but probably no net change om herd 
abundance within the onl field Future on! and gas developments on the North Slope are expected to resemble the 
Alpine development rather than development im the Prudhoe Bay area. with a much emailer footprnd (eg 100 
acres for an Alpine-like development versus a North Slope development to date of about 9 S00 acres). and thus 
are not likely to displace substantial numbers of shoreturds Cumulative effects of such drturhance. with several 
activites accurnmng im the same penad or one after another through the summer season. could cause decreased 


survival and productivity if eggs or young are exposed to predators of low temperatures 


Predators and hunters cause direct mortality Predators (such as foxes) attracted to mland of colomal species 
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nesteng arcas may Cause losses of varying severity. including up to total destruction of the seasons productivity 
(Quinlan and Lehnhausen, 1962) Foxes may have increased m certam areas because of reduced trapping cfforts 
by lacal peaple Most such disturbance associated with commercial activities could be controlled by mitigation 
Although a 1 likely that behavioral effects resulteng from disturbance associated with on! and gas development 
would be additive to naturally accurnng disturbances. there currently 1 mo evidence for synergism (where the 
combynanon of effects from natural and/or development -related factors 1 greater than thew addstive effects). 


(b) Effects of Habitat Alteration 


Future onl and gas development 1s expected to accur with a much smaller disturbed area (footprint) than has 
occurred im Prudhoe Bay-Kuparuk area For example. the total area covered by roads/pads/airstnps for the 
Badami and Alpine developments is about 182 acres plus 89 acres of gravel mines (USDOL MMS. Alaska OCS 
Region, 2002b Table [V 03) Presumably the effect of facilites for future proyects on bird populations, though 
additive. would be substantially less severe because of the smaller areas mmvolved Such effects as from dust 
fallow. thermokarst. and hydrologx change (USDOL MMS. 1998) would be restncted to much smaller areas and 
would result in smaller habitat loss Companson of gravel mine areas alone indicates that Alpine and Badarm 
disturbed between 0 and $9 percent of that altered by Prudhoe Bay region development. 
Wathdrawal of freshwater from lakes dunng winter for construction of ice roads and pads 1 expected to have 
buttle effect on tundra-nesting bird populations Use of lakes as water sources would be limited by 
stipulatioms Water used for this purpose generally 1 replaced rapidly by snowmeh runoff m spring. therefore. 1 
1s not likely that waterhoches depleted somewhat in winter would present decreased foraging opportuntties for 
turds Also. species uf concern, because of small and/or declining populations. are present at low density on the 
coastal plain so nt 1s untvkely that more than a few individuals would by chance attempt to nest at lakes used as 
have rather general nesi site requirements. so acceptable nesting habitat would be widely available if areas used 
for water withdrawal were to lack some necessary characternstics. However. even modest decreases im breeding 
praductivity of some species with small ACP populations. such as the yellow -billed billed loon and buff-breasted 
adverse situation For example. the Nature Conservancy has concluded that persistence of the buff-breasted 
sandpiper population 1s threatened by habutat lows and documented declines (Wilbur, 1997). so that it 1s classified 
as a species of high concern by the U.S. Shoretird Plan (Brown et al. 2001). Population decreases are suspected 
m recent years (Lanctot and Laredo, 1994) Protection of coastal corndor habitats used by premigratory 
sandpupers for staging and feeding from excessive development (as wei) as nearshore marine spill events) ts likely 
to be emportant for avording mmpacts to the ACP population The overlap of breeding range with current and 
potential onl development on the ACP may predispose this and several other uncommon species to cumulative 
wmpacts from the effects of onl development such as habitat loss. fragmentation. and enhanced predation 


Low -flyeng birds could collide with onshore buildings or structures or offshore dniling structures under 
conditions of poor visibility (e.g . darkness or fog) Because structures cumulatively represent relatively small 
obstructions on the landscape. and birds encountering them when visibility 1 good are expected to see and avond 
them. turd mortality from collisions 1s expected to he low However. there 1s little mmformation on which to base a 
progected mortality estemate 


(c) Effects of Other Factors 


Subsistence harvesting 1s estemated to remove hundreds of seaducks from the Alaskan populations annually 
Effects of the other factors (eg. fishing-net entanglement, hoaccumulation of toxems on the food chai) on the 
seaduck and other species populations currently are unknown Another factor that potentially could affect these 
populations would he emproper conmtamment or disposal of refuse at onshore support camps which could attract 
potential turd predators It 1 powwbhle that an crease mn predators could result on the boss of eggs. chicks. of even 
adults. The overall cumulative mmpact on birds from all of these other factors could be potentially greater than the 
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impact from oil and gas development activities. 


(d) Effects of Natural Events 


On August 10, 2000, a violent windstorm occurred in the Beaufor: ca producing extreme wave action that 
eroded coastlines and restructured barrier island habitats. The siorva was followed by several days of subnormal 
temperatures and 1.5 inches of snow (Divoky and Mendenhall, 2000). Many islands were heavily eroded, with 
some sloping shores converted to cliffs, low-lying spits and islands were inundated. The immediate effect may 
have been the loss of black guillemot or common eider broods. Perhaps more importantly, much of the 
accumulated driftwood and other materials typically used by guillemots and common eiders for nesting habitat on 
barner islands were swept away; investigators at onc :-!and study site estimated that three quarters of the 
driftwood disappeared. Because it is not known how quickly new driftwood will accumulate on the islands, the 
ultimate effect of this change is difficult to gauge. It also is not possible to estimate either the extent or the 
long-term effect of brood loss associated with this event. However, the declining status of both species, as well as 
the potential for greatly reduced nesting habitat in the immediate future, suggest that recovery from any 
short-term losses associated with ct! and gas development could be hindered by already-lowered productivity. 


If significant increases in temperature were to occur in the arctic region, woody plant species may invade or 
expand in tundra habitats (Anderson and Weller, 1996), providing a less favorable habitat for tundra-nesting 
species (e.g., shorebirds, longspurs), but more favorable conditions for those occupying shrub habitats (¢.g.. 
willow ptarmigan, several passerine species). Adverse effects on black guillemots, a species that nests on Cooper 
Island and forages along the pack ice edge. potentially resulting from a recent warming trend have been 
documented (Divoky, 2001, pers. comm.). As the ice edge has retreated farther from the nesting areas, guillemots 
apparently are finding it more difficult to provision their chicks and productivity has declined. 


Persistent organic compounds (including pesticides), oil, heavy metals and other toxic materials can produce 
adverse effects on bird physiological systems. Relatively little information is available on Alaskan arctic species, 
and effects of bio-accumulation of compounds is unclear. Ingested lead shot may be of concern in some 
waterfowl species. 


(e) Effects of a Large Oil Spill 


Although the magnitude of oi! spill effects is uncertain, if the estimated one large spill of S00 bbl (pipeline) or 
900 bbl (at a gravel pad) (the most likely number of spills is 0, Table App 9-14) were to occur in or to enter the 
marine environment during the life of oi! and gas projects on the North Slope. substantial losses could result, 
potentially in the low thousands if the oil were released during the summer/fall season when numerous flocks of 
birds would be present. This primarily would involve large flocks of postbreeding waterfow! and shorebirds 
staging before migration in lagoons or along beaches. For example. using average estimated bird density in the 
central Beaufort Sea area (calculated from FWS survey data) and average severity of spill-trajectory paths (and 
thus exposure of birds to oil), an average of 1,443 long-tailed ducks, 232 king eiders, 147 scoters, 159 common 
eiders, 217 glaucous gulls, and 23 Pacific loons could be exposed to a large spill (5,912 barrels) within 30 days in 
July (see details in Stehn and Platte, 2000). Mortality resulting from oil spills would be additive to naturally 
occurring mortality. In addition to direct contact losses, any declines of prey populations in oiled foraging areas at 
any time of year could result in secondary impacts to birds, affecting productivity and/or swrvival. Likewise. 
negative effects of a spill on shoreline and coastal marsh habitat and water quality could affect several species of 
shorebirds and waterfow! adversely in subsequent years. 


A large onshore spill released during the summer season could cause losses of up to hundreds of individual 
molting and brood-rearing waterfow! (plus smaller numbers of nesting waterfowl, shorebwds, and passerines) if it 
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were to enter a heavily used lake/river system or coastal marsh habitat. 


Spills irom a regional pipeline or the TAPS would not be expected to cause substantial losses of those species 
occurring im the Beaufort Sea region. Some oiled habitat in the immediate vicinity of the pipeline would become 
unsuitable jor nesting, brood-rearing, or foraging by birds. Oil entering freshwater aquatic habitats could spread 
more widely including into river deltas and nearshore marine habitats and result in death of oiled birds and/or a 
larger area rendered unsuitable for the above activities. Loons, waterfowl, and shorebirds would be the groups 
most likely affected. 


A tanker spill of North Slope crude oil in the Gulf of Alaska could cause substantial losses of migrating 
shorebirds and waterfowl] that use Beaufort Sea habitats during the breeding season if major stopover areas such 
as the Copper River Delta and Prince William Sound were contacted. In the latter areas (as well as in bays to the 
west and in lower Cook Inlet), populations of overwintering loons, seaducks, and gulls could suffer major impacts 
if contacted by an oil spill. Oil produced by development of Northwest NPR-A projects is expected to contribute 
only a small fraction of (very unlikely) future spills of arctic oil from TAPS tankers (0.32 spills, or 3.4% of 9.4 
total estimated tanker spills, Table App 9-14). The contribution of oil from Northwest NPR-A to overall effects of 
a tanker spill on marine and coastal birds in Prince William Sound and the Gulf of Alaska would be expected to 


be proportional to its percentage in the particular shipment. 


The principal example for estimating potential effects in Prince William Sound and the northern Gulf of Alaska 
are those resulting from the Exxon Valde= oil spill, an unusually large spill (Table App 9-03). Following the 
Exxon Valdez spill, more than 30,000 dead oiled birds were collected, most of them outside Prince William Sound 
(Piatt et al., 1990). The actual toll probably was 3 to 10 times this number. Species that have recovered or are 
recovering include the bald eagle, black oystercatcher, marbled murrelet, and common murre (Exxon Valdez Oil 
Spill Trustee Council, 2001). Those that are not recovering (or recovery is unknown) include the common loon, 
cormorants, harlequin duck, pigeon guillemot, and Kittlitz’s murrelet. As the recovery period for these species 
already has spanned up to four generations, it 1s apparent that recovery from an event of this magnitude requires a 
lengthy period and is complicated by factors operating before and after the spill that increase mortality and/or 
decrease production of offspring. 


A realistic proyection of the risk from tanker spills is indicated by the average estimated size of tanker spills 
(Table App 9-15) calculated from tanker spill records (Table App 9-03). Most spills (8 of 10) are expected to 
average 13,000 bbl or less (Table App 9-15). Of these, four likely would occur in ports with readily available 
containment and cleanup equipment. When the effects have been studied, at-sea spills of this size have not been 
found to cause serious effects on bird populations. Also, they are not expected to reach large areas of habitat that 
are critical to the survival of bird populations until ¢ oil is rendered much less harmful by weathering and 
dispersion in the water. This suggests that for average-sized spills, mortality would be relatively low and recovery 
periods could be relatively short, except for species whose populations are declining and/or have a low 
reproductive rate (e.g.. seaducks). 


In the unlikely event that a large spill of oi! produced by cumulative arctic oil development were to occur along 
the transportation route in the Gulf of Alaska, marine and coastal bird populations could be affected. According to 
spill simulations by LaBelle and Marshall (1995), a large tanker spill assumed to occur 100 to 200 mi offshore 
would not be expected to contact sensitive coastal bird habitats for more than 30 days (model spills 80 to 100 mi 
offshore contacted shore in 30 days), at which poi t, the oil would have weathered and dispersed. In addition, bird 
densities generally are quite low in the pelagic habiat. Shearwaters, kittiwakes, and various species of auks 
probably are most vulnerable. If a tanker spill were to occur, the probability of bird contact in summer or winter 
habitat within 30 days would be less than 0.5 percent. The effect of such a spill on overwintering waterfow! in 
Gulf of Alaska is likely to be substantial. 


Small spills, whether onginating from field pipelines or from supplies of refined products, would be expected to 
be contained on gravel pads and/or cleaned up before substantial losses would occur. However, some mortality 
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could result from the numerous projected small spills (130 crude oil and 323 refined oil spills, estimated at 3 bbi 
and | bbl, respectively; see Tables App 9-06 and App 9-09) over the 28-year production life of fields assumed in 
this cumulative analysis. 


(f) Summary 


The effects of cumulative factors on birds may be comparable to routine non-oil and gas activities associated with 
activities on individual oil and gas leases. Disturbance of some individual birds as a result of both onshore and 
offshore oi! and gas operations is likely to be unavoidable over the long term. The cumulative effects from 
routine activities associated with exploration and development of oil and gas prospects in the Northwest NPR-A 
and adjacent onshore, coastal, and marine areas could include small declines in local nesting. or loss of small 
numbers of waterfowl! and loon species through disturbance effects on survival and productivity. predation 
pressure enhanced by human activities, and collisions with structures. 


Declines in fitness, survival, or production of young could occur where birds are exposed frequently to various 
disturbance factors, particularly helicopter traffic. Human presence that disturbs nesting or brood-rearing birds, or 
attracts predators, may result in predation of unprotected eggs or young. Because the disturbed area will be 
smaller. the effect of future project infrastructure on bird populations, although additive to natural effects, is 
expected to be less severe than that of previous arctic developments. The frequency of such disturbance is 
expected to be highest in the vicinity of primary support facilities at Deadhorse. Disturbances often may last less 
than an hour. but could continue for extended periods in the case of summer drilling operations. and overlap 
between cumulative project developments could increase disturbance effects. Several waterbird populations 
currently declining at non-significant or significant rates could be slow to recover from small losses or declines in 
fitness or productivity. No significant overall population effect would be expected to result from small losses. 
However, for species (such as the common cider) that are experiencing a population decline, recovery from 
short-term losses associated with oil and gas development could be hindered by already-lowered productivity 
resulting from natural occurrences. For example. greatly reduced potential nesting habitat resulting from the 
major storm in August 2000 could substantially reduce productivity in the region. 


Although the chance of oil-spill occurrence is relatively small, the potential for contact with bird concentrations 
would be highest in the vicinity of primary support facilities. As a result of the apparent decline in populations of 
some species (for example, several seaduck species), and the challenge of recovering spilled oil, particularly in 
broken-ice conditions, there is uncertainty regarding the ultimate effect of any spills on bird populations. In the 
event a large oi! spill were to occur in or enter the marine environment during high-use periods, mortality of 
loons, king and common eiders, and long-tailed ducks is possible: any substantial loss of long-tailed ducks or 
common eiders would represent a significant effect. Mortality resulting from the cumulative effects of oil and gas 
projects would be additive to natural mortality and could interfere with the recovery of these species’ Arctic 
Coastal Plain populations. Recovery from substantial mortality would not be expected to occur while the 
population exhibits a declining trend, but determination of population status could be obscured by natural 
variation in population numbers and difficulty in obtaining precise survey data. Onshore spills, also considered 
ur'Kely to occur, are expected to be contained and cleaned up; however. a spill entering a lake could cause some 
boss of molting and brood-rearing waterfowl, along with smaller losses of nesting waterfow!, shorebirds. and 
passerines. Any tanker spill in the Gulf of Alaska could result in the loss of migrating shorebirds and waterfow! 
that use Beaufort Sea habitats during the breeding season, or of overwintering loons. seaducks. and gulls. 


Primarily as a result of mortality in the unlikely event a large oi! spill were to occur. cumulative local effects of 
oil-industry activities on birds potentially could be substantial in the case of loons and king eider. and significant 
in the case of long-tailed duck and common eider. Disturbance could cause some small loss of productivity and 
lowered fitness or survival of birds occupying areas with high levels of industry activity. but these effects are not 
expected to be significant. Effects resulting from oil and gas development activities likely would be additive to 
naturally occurring effects or those occurring as a result of other activities in Northwest NPR-A 
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(2) Conclusion 


Cumulative disturbance effects from routine oil and gas activities--particularly from helicopter or human 
presence--could include minor declines in local nesting attempts. losses of small numbers of waterfowl and loon 
species as a result of decreased survival of adults and young and losses of eggs or young from exposure or 
increased predation, and collision with structures. Overlap between project developments is expected to increase 
cumulative effects. Several currently declining waterbird populations are not likely to recover from even small 
losses or declines in fitness or productivity. However. none of the routine management or industrial activities are 
likely to cause significant population effects. 


A large oil spill entering the marine environment could increase cumulative effects on several regional seaduck 
populations by causing substantial mortality. Substantial losses of long-tailed ducks or common eiders would be a 
significant effect. Recovery from substantial mortality is not expected to occur while a population is declining. 
Onshore spills are not likely to cause substantial losses of land or water birds. 


j. Mammals 


(1) Terrestrial Mammais 


(a) Cumulative Analysis 


In addition to the multiple sales scenario of the Preferred Alternative, other activities associated with the 
cumulative case that may affect terrestrial mammals on Alaska's North Slope include oil and gas development in 
the Northeast NPR-A, Federal and State offshore oil development. State onshore oil development, oil and gas 
transportation, and construction of a road from Nuigsut to the Dalton Highway. Activities associated with 
exploration, facility and road construction, operation and maintenance, and oil spills have both disturbance and 
habitat impacts on terrestrial mammals. Direct effects include delay or deflection of movements, and mortality: 
indirect effects include destruction, fragmentation, or degradation of habitat and changes in productivity 


Cumulatively, non-oil and gas activities and spills would have little impact on terrestrial mammals. The level of 
non-oil and gas activities on the North Slope is very low and impacts consist primarily of short-term disturbance 
of individual animals. Aircraft disturbance of terrestrial mammals associated with cumulative resource-inventory 
survey activities (particularly by helicopter traffic) is expected to have short-term effects on some caribou and 
muskoxen (particularly cow/calf groups), with animals being briefly displaced within about | mi from feeding 
and resting areas when aircraft pass nearby. 


1) Impacts from Oil and Gas Exploration 


Past seismic surveys in NPR-A included approximately 4.000 line-miles of Federal and 12,000 line-miles of 
industry -conducted seismic surveys, resulting in the discovery of three noncommercial fields at Umiat, Fish 
Creek, and Square Lake (USDOI, BLM, 1998). More recently. nine exploratory wells were drilled in Northeast 
NPR.-A. These activities probably briefly disturbed and displaced TLH caribou near seismic grids, exploration 
drill sites, and along ice roads and aircraft transportation routes. However. this effect would not have persisted 
after exploration was complete and probably had no consequential effect on the abundance or productivity of the 
TLH. Future exploratory work in the Planning Area would occur primarily in habitat for the TLH and 
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disturbance would be temporary. Some wintering WAH caribou may be temporanily disturbed by exploration 
activities as up to 10 percent of the population may winter on the North Slope. Exploratory work would not result 
in additional cumulative impacts to the CAH. 


2) Impacts from Oil and Gas Development 


Motorized traffic along about 364 mi (582 km) of existing roads (Table 1V~-09), and future construction of an 
additional several hundred miles of roads associated with future development (as well as traffic on ice roads) 
would disturb, impede movement of, or displace caribou and other terrestrial mammals. In the cumulative case. 
disturbance of caribou from road traffic associated with pipelines would be expected to cause short-term 
displacement of caribou within about | mi of the road. Road traffic temporarily delays the successful crossing of 
pipelines and roads by caribou and may have significant energetic effects on some animals. but generally has no 
measurable effect on herd abundance or overall distribution. The exception would occur when disturbance levels 
were very high or when development facilities on the calving grounds caused long-term (over the life of the field) 
displacement or local change in distribution of cows and calves (Dau and Cameron, 1986; Cameron et al. 1992: 
Nellemann and Cameron, 1996). Grizzly bears, wolves, arctic foxes, and other mammals cross these roads, travel 
on them, and feed on animals killed by vehicle traffic. However. increases in traffic eventually would reduce the 
use of roads and adjacent habitat by these animals. Potential construction of an east-west road from the Dalton 
Highway to Nuigsut by the State of Alaska would impact the CAH by adding another road through their summer 
range. and between their winter range and calving grounds. This new road may temporily impede or alter caribou 
movements during migration and during the summer. Construction of the Dalton to Nuigsut road may result in 
additional development of oil and gas leases on State Land within both the summer and winter range of CAH 
caribou resulting in additional disturbance impacts to this herd. 


Cumulative oil and gas development on the North Slope could result in a long-term displacement and/or 
functional loss of habitat for CAH, TLH, and WAH caribou over the productive life of the leases. Al present, 
cumulative oil development in the Prudhoe Bay-Kuparuk area has caused displacement of CAH caribou from a 
portion of the calving range, with a shift in calving distribution away from the oil fields (Lawhead, 1997; 
Nellemann and Cameron, 1996; Cameron et al., 2002). Future State oil-lease sales on the Arctic Slope between 
NPR.-A and the Arctic National Wildlife Refuge. and the foothills of the Brooks Range would increase the 
amount of activity associated with oil exploration and development within the CAH range. Future State offshore 
leases in the Beaufort Sea could expose TLH and CAH caribou to additional activities related to oil and gas 
development (through onshore facilities to support offshore leases). Ongoing and future lease sales in NPR-A 
could expose a large number of the TLH calving and summering caribou to exploration and development 
activities. Some animals from the WAH would be exposed to development activites on their summer range. and 
both exploration and development activities on North Slope portions of their winter range. 


Development of onshore oil and gas resources in Northeast NPR-A could result in construction of an additional 
pipeline south of Teshekpuk Lake. Construction of a pipeline from Northwest NPR-A east to Kuparuk or a 
southern pipeline route connecting to TAPS pump station 2 would temporarily disrupt movements of CAH and 
TLH caribou. Movements of TLH and WAH caribou from wintering habitat to calving grounds could be 
temporarily disrupted. However, pipelines associated with sales under this document would not have associated 
roads and should therefore. have minimal effect on caribou movements once construction 1s completed. Exrsting 
State of Alaska oi! and gas leasing offshore and adjacent to the CAH and TLH ranges--as well as Federal OCS 
leases in Harrison Bay west to Barrow--might include offshore pipelines that would come ashore within TLH 
range and connect with the facilities at Kuparuk. Potential offshore o: development adjacent to the TLH and 
CAH ranges could increase surface-vehicle traffic disturbance of caribou along transportation corndors that 
would connect offshore oil discovernes with the existing infrastructure. Devclopment also might increase 
motor-vehicle and air-traffic disturbance of caribou in insect-rehef areas along the coast, and perhaps reduce the 
seasonal use of coastal areas by cows and calves 


The reduction in calving habitat use near onl development facilities, mn theory. eventually could limit the growth of 
the arctic carsbou herds within thew present ranges and prevent the herds from reaching the maximum population 
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size that they could achieve without the presence of development. Such an effect may not be apparent. because 
natural changes in the distribution and productivity of the herds would be likely to influence the abundance and 
growth of caribou populations over and above the effect of reduced habitat use caused by cumulative oil 
development. For example, the CAH population estimate decreased from 23,000 in 1992 to 18,100 animals in 
1995, then rose to 31.857 caribou in 2002. However, recent information on the body weights of CAH cow caribou 
that calve west of the Sagavanirktok River compared with CAH cow caribou calving east of the River suggests 
that disturbance displacement of cow caribou may be affecting CAH caribou productivity (Cameron, 1994; 
Neliemann and Cameron, 1996, Cameron, 2002). On the other hand, differences in densities and movements 
between segments of the CAH on the oil fields and east of the fields may have contributed to the decline (Cronin 
et al., 1997). 


The no-lease and no-surface-occupancy restrictions in Northeast NPR-A encompass 51 percent of the TLH 
primary calving area as identified by ADF&G and 74 percent of the extent of concentrated calving within the 
Teshekpuk Lake Special Area (Audubon Alaska, 2002). In years with unusual weather patterns, caribou may 
calve before reaching core calving areas. This occurred with the TLH in 1999 and 2000 when a greater number of 
cows calved south and west of Teshekpuk Lake (Carroll, In Press). In these instances, calving TLH caribou could 
be exposed to oil and gas development structures and activities at a time of year when they are most sensitive to 
disturbance possibly resulting in reduced productivity. 


Oil development within Northwest NPR-A could expose both summering and wintering WAH caribou to noise 
and disturbance impacts. If development occurs in the southern part of the Planning Area, some WAH animals 
may be exposed to development structures during imsect-season and normal movement patterns may be disrupted. 
This herd is not exposed to oil and gas development activities in any other part of their primary range and thus 
cumulative impacts to the WAH would be low. 


Cumulative oi] development in the Prudhoe Bay-Kuparuk area encompasses > 500 mi’, and hundreds of miles of 
gravel roads cross a large portion of the calving range of the CAH. More than 8,000 acres of habitat have been 
destroyed or altered where roads, gravel pads. gravel quarnes. pipelines, pump stations, and other facilities are 
located on the Arctic Slope (USDOI, BLM, 1998), and an additional 120 acres are expected to be affected by 
reasonably foreseeable development in the Northwest NPR-A (Table IV-13). An additional 52! acres on the 
North Slope could be affected by construction of infrastructure associated with reasonably foreseeable future 
development on the North Slope (Table ['V-13). Oil and gas activities associated with Northeast NPR-A, and other 
onshore and offshore projects east of NPR-A would subject TLH and CAH caribou to effects of oil-development 
projects. Some TLH, CAH and WAH habitat may be altered or destroyed through construction associated with oil 
and gas development and due to avoidance of habitats in close proximity to roads. The loss of additional habitat 
due to facility construction in future ot! development within NPR-A is expected to represent a smaller proportion 
of the available grazing habitat of the TLH and WAH caribou (than that experienced by the CAH) because of 
consolidation of facilities and “roadless" development. This particular loss or alteration of habitat is expected to 
represent a minor effect on caribou. Displacement of calving caribou caused by disturbance has resulted in a 
significant functional loss of habitat for the CAH in areas of existing development. 


The alteration of > 8.000 acres of tundra habitat in the Prudhoe Bay area has not had any apparent effect on the 
distribution and abundance of other terrestrial mammals. with the possible exception of arctic foxes that 
apparently have increased in numbers near the oil fields. Muskoxen have continued to expand their range 
westward across the North Slope from an introduced population in the Arctic National Wildlife Refuge. There are 
no apparent effects on grizzly bears, wolves, and other terrestrial mammal populations associated with this 


development. 


The increase in the number of development facilities on the North Slope would be expected to increase the 
number of adverse interactions between humans and grizzly bears, and to result in the loss of bears because of 
their attraction to human refuse. These interactions could eventually result in a decline in grizzly bear abundance 
near development areas. Cumulative oil development on the North Slope also is expected to result in an increase 
in abundance of arctic foxes near development areas. which could adversely affect tundra-nesting birds and could 
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also pose a health hazard to humans through the spread of rabies among the growing fox population. 


The cumulative case involves a greater potential for oil spills than predicted under Alternative A. Spills resulting 
from implementation of the Northwest NPR-A Plan would contribute < 17 percent of all onshore, non- TAPS 
spills on the North Slope. Many of the projects considered in the curnulative case would be conducted outside of 
adversely affect terrestrial mammals on the North Slope. Cumulative effects would depend on the number. size. 
location and timing of spills. and the species and population of terrestrial mammals exposed to the spill. Potential 
on spills from both offshore and onshore oil activities associated with Federal and State of Alaska leases would be 
likely to have a small effect on terrestrial mammals because comparatively low numbers of animals would be 
expected to be disturbed. contaminated or to ingest contaminated food sources and dic as a result. As indicted im 
Alternative A. spills are expected to have mostly sublethal effects on terrestrial mammals and would impact only 
a very minor percentage of the available habitat. The greatest potential for impact to terrestrial mammals is 
disturbance impacts during response, cleanup and rehabilitation. The National Research Councils Committee on 
Cumulative Environmental Effects of Oil and Gas Activities on Alaska’s North Slope (NRC, 2003) found that 
most spills to date have had only local effects and there ts no evidence that effects of spills have accumulated. 

from oil spills are described under Alternative A Terrestrial Mammals. Effects of Spills (Section 
IV.C.10.a.2.a). 


Predicting the effects of climate change on terrestrial mammals 1s difficult because of the complexity of tundra 
ecosystems. An increase in abundance of deciduous shrubs. especially birch (less favorable caribou forage). and a 
decline in the abundance of gras.es-sedges such as Enophorum vaginatum (an especially important food of 
calving caribou) are predicted to occur if a significant increase in temperatures were to occur in the Arctic. 
thereby reducing productivity of caribou habitats on the Arctic Slope ( Anderson and Weller, 1996). Over decades. 
warming temperatures could result in the invasion of tundra habitat by taiga woody plants (taiga forests). a less 
favorable habitat for tundra mammals, thereby adversely affecting their populations ( Anderson and Weller, 1996). 
Warmer temperatures may also result in increased insect abundance and periods of activity (NRC, 2003). 
Changes in weather patterns could alter caribou movements and distribution. Calving grounds may shift in 
response to changes in vegetation. Insect-relief habitat may become increasingly important due to increased imsect 
abundance and activity. Over time, areas that are currently closed to leasing may become less important to 
caribou while areas that are open to leasing may become more important. 


(b) Conclusion 


Cumulative effects on caribou distribution and abundance are likely to be long term over the life of the oil 

fields. Any reduction in the calving and summer habitat use by cows and calves from future onshore leasing 
represents a functional loss of habitat that may result in long-term effects on the caribou herd’s productivity and 
abundance. However. this potential effect may not be measurable due to the great natural variability on the caribou 
population productivity. The contribution of oi! and gas activities in the Northwest NPR-A would be greatest on 
those herds that use the Northwest NPR-A Planning Area (TLH and WAH). If global warming over the next 
several decades results in widespread changes in vegetation and insect abundance, effects to terrestrial mammals 
may be exacerbated and would extend beyond the life of the ou! fields. If these cumulative effects result in 
reductions in caribou populations, there may be a reduction in the abudance of predators such as wolves. bears 
and wolverines. 


Cumulative oil development on the Arctic Slope would likely result in increased abundance of arctic foxes near 
development areas, which may present a rabies health hazard to humans in the oil-field areas. The attraction of 
gnzziy bears to human refuse would lead to the lost of bears due to interactions with humans and eventual decline 
in bear abundance near development areas. The cumulative effects on muskoxen, moose, wolves, wolverines, and 
small mammals from oil and gas development on the North Slope would be local and short term, within | to 2 

of the exploration or development facilities, with no significant adverse effects on abundance 
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(2) Marine Mammals 


Discussed in this section are the additive effects of Alternative A (full leasing in the Northwest NPR-A Planning 
Area) or the Preferred Alternative (full leasing in the Northwest NPR-A with a 10-year deferral on leasing in the 
eastern portion of the Planning Arca) and ongoing and future development on marine mammals in the Alaskan 
Arctic, in winter ranges in the Bering Sea. and along oil-tanker routes in the Gulf of Alaska. Development could 
have actual or potential adverse effects on the distribution or abundance of ice seals (ringed, spotted, and bearded 
seals), walruses, beluga whales. gray whales. and polar bears in the Alaskan Arctic (and subarctic Bering Sea). 
and harbor seals and sea otters in the Gulf of Alaska. Oil and gas development could affect these species as a 
result of oi! spills, nm. se and disturbance, and habitat alteration. Other activities with potential effects would be 
contamination by hazardous matenals from past development activities on the North Slope, atmosphenc 
environmental pollutants accumulating im the Arctic. global warming. commercial fishing and hunting/harvesting 
of manne mammals 


Future development in the NPR-A could include one or more of the three following scenarnos: 


Offshore Scenario--Development of an oil field in the Smith Bay-Dease Inlet area would expose some 
spotted seals, and perhaps some polar bears to additional nore and disturbance from air and vessel traffic 
associated with ot! production in Smith Bay-Dease Inlet. 


Central and Southern NPR-A Scenanios--Development of potential oil fields would occur far unland from the 


Kuukpik/ASRC Lands Scenario--Development of a field on Kuukpik lands near Nuigsut. Under this 
scenario, development along the Colville River would increase over that associated with the Alpine and 
Fjord projects. Some spotted seals and a few polar bears would be exposed to increased nowe and 
disturbance associated with vessel and air traffic along the Colville River 


Development outside the NPR-A on State Lands (coastal waters) or on the OCS also would contribute to the 
cumulative effects on manne nammals 


(a) Cumulative Analysis 


1) Effects of Noise and Disturbance on Pinnipeds, Beluga. and Gray Whales 


In the Beaufort Sea, nore and disturbance from on-ice sersmic surveys during any one year would affect breeding 
ringed seals in that area for no more than | year. because less than 1% of the population would be likely to be 
exposed to and potentially be disturbed by the operations. Surveys mm other areas dunng other years have 
disturbed different seals and subsequent surveys would be expected to im the future A few pups could be host, 
because mothers might abandon maternity lars of because seismic vehicles might destroy snow lairs along the 
stv line Past seismic exploration on the sea ice over several years might have killed some pups and displaced 
some seals locally (within 150 m of seismic lines) during operations for that ice season (Burns et al. 19% 3, Link, 
Olson, and Wilhams, 1999) However, these additive effects probably were not significant to the seal population 
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Norse and disturbance effects on seals, walruses. and beluga and gray whales m the Beaufort Sea from an 
estimated total of more than 450 helicopter round trips per month and at least 200 vessel round tnps per month 
should last a few minutes to less than an hour for any one disturbance event. Disturbance reactions of seals. 
walruses, and beluga and gray whales would be bnef. they would return to normal behavior patterns and 
distribution shortly after the boat or aircraft left the area. Effects would not be expected to be additive or 

areas. Seals and walruses also might get used to amrcraft and vessels. if they were to see them often and routinely. 


Ringed and bearded seals. walruses. and beluga and gray whales have already been exposed to onl-exploration 
dumping. These activities in the Beaufort Sea (especially barge traffic to the North Slope. and some icebreaker 
activity to support onl exploration )--if they were to mcrease in the future--could affect how seals are distributed 
near the activity for | season (less than | year) during high levels of activity. However, some seals would get used 
to marine and aur traffic. industrial nore. and human presence. Dieplacement from cumulative industrial activities 
1s not likely to affect the overall abundance. productivity. or distribution of nnged and bearded seals. walruses. 
gray. and beluga whales in Alaska's Beaufort Sea. 


artificial gravel islands. has not been audible mm the water more than a few kilometers away. Because the beluga 
whale's migration corndor 1s far offshore of the barner islands. sersmic exploration. drilling. development. and 
praduction noise from most development i the nearshore area 1s not likely to reach many migrating beluga or 
gray whales. Norse also 1s unlikely to affect the few whales that may be in lagoon entrances or inside the barner 
islands due to the rapid attenuation of industnal sounds i a shallow-water environment. Because island and 
pipeline construction would occur during the winter and be well msde the barner islands. 1 would not be likely to 
affect beluga or gray whales. 


Migratory populations of beluga whales. walruses. and spotted. ringed. and bearded seals have already been 
exposed to onl-exploration activities (seremic surveying. drilling. aor and vessel traffic, dredging. and 
gravel-dumping operations) in the Beaufort Sea as well as some industrial activities in the Bering and Chukchi 
seas. The exposure of the marine mammal populations to the above activities and to other marie vessel traffic 
(sealift barge traffic to the Arctic Slope, including NPR-A. and increased icebreaker activity im support of 
offshore oil exploration) could mncrease in the future. These industrial activities would be likely to have some 
short-term (1 generation) effects on the distribution of migratory seals, walruses. and beluga whales during the 
drilling season. If and when oil development occurs. some local changes (within a few miles of the activity) m the 
distribution of those populations could occur However. some habituation of seals. walruses, and beluga whales to 
norse and human presence ts likely to accur. The displacement associated with cumulative industrial activities or 
comcidental to such activities would not be expected to result mm a significant reduction im the overall abundance. 
productivity. or distribution of these marme mammals adjacent to the Northwest NPR-A Planning Area and im the 
Beautort Sea 


Helicopters flying along the coast to and from Camp Lonely. Prudhoe Bay. and NPR-A exploration and 
production facilities mm the Planning Area could disturb some polar bears and seals hauled out near the coast 
Disturbance of some hauled-out seals during the spring pupping season could cause them to pam and charge into 
the water. resulting perhaps in the mnyury. death. or abandonment of small numbers of seal pups This potential 
disturbance of seals and polar bears would be expected to cause short-term displacement of undividual animals (a 
few minutes to less than a few days) within about | mi of the ai-traffic rowte and to have no significant effects on 
ther populations 
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2) Effects of Noise and Disturbance on Polar Bears 


Individual air- and vessel-traffic disturbances assumed for this analysis likely would disturb a few polar bears for 
a few munutes to less than an hour. Sersmuc operations, 1ce-road traffic, and other activities could disturb some 
coastal denning sites in Alaska A few females may have abandoned maternity dens because of nearby nore and 
humans. and some cubs might have been harmed However. the number of bears disturbed im any grven year 1s 
likely to be very low (probably no more than | to 3 anir:s!s). Bears disturbed in one year would not be expected 
to be disturbed the next year. because den locations chaige< with snow cover Current information on the 
distnbution of den locations near onl facilities does not show that bears were permanently displaced from denning 
habitat. There 1s no clear indication that disturbance from oil exploration and development has had an additive or 
synergistic effect on the polar bear population. “Two hunters from Nuiqsut reported that polar bear activity has 
decreased in recent decades around Prudhoe Bay and west, to the Colville River.” while “some hunters stated that 
the number of polar bears varies from year to year but has remained stable overall” (Kalxdorff, 1997). 


The Manne Mammal Protection Act (MMPA) requirements should prevent excessive disturbance to polar bears 
Letters of Authorization (LOA) requested by industry and issued by the FWS for incidental take of polar bears 
recommend a |-m: buffer around occupied polar bear dens Significant disturbance of polar bears im the Beaufort 
Sea and along the coast of NPR-A would be avoided by compliance with the LOA. 


A very small number of polar bears has been and could contunue to be killed mm encounters with humans near 
industrial sites and settlements associated with cumulative onl development In the Northwest Terntones in 
Canada, conflicts with humans near industrial sites from 1976-1986 accounted for 15 percent (33 out of 265) of 
the polar bears killed (Stenhouse, Lee. and Poole, 1988). Some of these losses were unavoidable, and the polar 
attracted to offshore platforms mm the Canadian Beaufort Sea during § years of imensive onl exploration (Surling. 
1988). Fewer losses of polar bears im arctic Alaska are expected, because the Marine Mammal Protection Act 
requires that the ot! industry avord killing bears. Polar bear loss im Alaska would not be likely to exceed one 
ammal per year. and it probably would be less Three lethal takes of polar bears have been related to industnal 
activities on the North Slope over the past 20 years (Gortics, Garlich-Miller. and Schhebe, 1998) These losses 
have not significantly mcreased the mortality rate of the polar bear population over that from subsistence harvest 
and natural causes. The loss rate im Canada over a S-year penod was higher than that in Alaska but was not 
significant to the population, which increased at 2.4 percent per year. The MMPA has kept lowes low in Alaska. 


3) Effects of Spills 


Cumulative onl-spill msks to manne mammal habitats from Camden Bay west to Pownt Barrow could develop from 
activities associated with Federal OCS offshore development at Endicott, North Star. and Liberty. onshore and 
possible offshore development im the Dease Inlet in the NPR-A. and at Sourdough. Alpine. and Badarm. as well 
as possible barging of fuel onl for on! exploration and development im the Plannung Area 


An important habitat for marine mammals 1s the active-ie, of ice-flaw, zone Seals. walruses. and beluga whales 
would he most vulnerable to spills that were to contact this zone Polar hears would be most vulnerable to spills 
comtacting the flaw zone or the coast 


Offshore spills obviously pose a higher risk to marime mammals than onshore spills. but along the coast of the 
Planning Area. some aggregations of seals and walruses and a small number of polar bears could he Contammnated 
by onshore spills that might reach mare waters and Could suffer lethal or sublethal effects 


Spills that occurred during the open. «ater season ( summer )--or that aocurred during the w enter and persisted in 
the Beaufort Sea area after mehtout--would pose the nghest nk to marine mammal habitats However. spills also 
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could cause effects m winter. A small number of breeding mnged seals and thew pups would be likely to be 
contaminated by spills that might occur dunng the winter, resulting in the death of a relatively small number of 
pups because of the sparse distribution of pupping lars. During the winter season. nonbreeding mnged seals. 
bearded seals, and polar bears could be exposed to cumulative ot! spills that mmght contact the ice-flaw -zone 
mammials ta the western Beaufort Sea could be exposed to spills that might accur to the cast dunng the winter and 
contact the flaw-zone habwtat. 


The most noticeable effects of potential onl spills from offshore oil activities would be through contamination of 
seals, walruses. and polar bears. with lesser effects on beluga whales. Losses of seal pups and adults. walrus 
calves and adults. and polar bears would be likely to be replaced within one generation or less, with a generation 
time of about 5 years for ringed seals and at least 7 years for polar bears (Kelly, 1988; USDOL, FWS, 1995). 
Beluga whales would be likely to suffer low mortality (10 whales). with population recovery expected within 

| year. 


4) Arctic Oil Transportation through Prince William Sound and Gulf of Alaska 


Potential future oil-spull effects from tanker transportation of arctic onl (including NPR-A oul) from the TAPS 
terminal at Valdez could have serous cumulative effects on marine mammals (especially sea otters) in Prince 
Wilham Sound and the Gult of Alaska There also could be local effects on the survival of young harbor seals if 
the spill were to occur durin: the pupping season. as did the 1989 Exxon Valde: spill (11 millon gallons or 
258.000 bbl of crude oil). Incications from scientific studies of the effects of the spill suggest that the local sea 
otter populations m Prince Wilham Sound. Kenai Peninsula. and the Kodiak -Katma: Bay area were reduced 
substantially The western Prince William Sound sea otter population may have been reduced by at least 2.650 
otters out of an estimated 6.500 otters (Garrott, Eberhardt. and Burn, 1993). The Kenai Peninsula and 
Kodiak-Katma: Bay sea otter populations probably suffered smaller losses (a few hundred otters) because the on! 
had terme to weather and disperse before reaching them. It 1s likely that local assemblages or populations of sea 
otters mn heavily comtammnated coastal areas of Prince Wilham Sound will take more than one to two generations. 
of > 5 years. to recover from the spill. The spill also adversely affected the survival of harbor seal pups at pupping 
areas comtarmnated by oil and was estimated to have killed about \0 harbor seals (Frost. Lowry. and Carroll. 
1993) Onl resources estemated for Alternative A represent approximately 3S percent of total North Slope onshore 
and offshore oil resources. By 2013. projected NPR-A production (under Alternative A multiple sales) could 
constitute about 3 percent (0.37 Bbbl) of the oi! transported through the TAPS and om tankers through Prince 
Wilham Sound Assumung tanker spills occur, cumulative transportation of North Slope ol through Prince 
Wilham Sound is expected to have a long-term ( > 5 years) effect on sea otters and harbor seals. The estimated 
contribution from proyected Northwest NPR-A Planning Area production would be about } percent (0.42 spills) of 
the spills (Table App 9-14) 


5) Effects of Habitat Alteration 


More than 40 exploration-drilling unets (gravel mlands. drill stups. and other platforms) have been mmstalled of 
constructed in the Beaufort Sea as a result of past Federal and State on! and gas leases Several million cubic yards 
of gravel and dredge -fill maternal have altered at least a few square hilometers of benthic habvtat in the Beaufort 
Sea Alterations from island construction, trench dredging. and pipeline burial are expected to affect some benthic 
organiems and some fish species withen | km for lews than | year or season. These activities alo may temporarily 
affect the availability of some local food sources up to | to } km (0.62 to 1.9 emi) distance during mland 
construction. These activities are not expected to affect food availatulity over the bong term for the following 
reasons 


* Common prey spectes for seals, such as arctic cad, have a very broad distribution and would not suffer from 
the fractional lows of benthic habrtat aysaciated with platiorms and pipelones 


* Ringed and bearded seals and walruses can forage over large areas of the Beaufort Sea: they do not rely 
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exclusively on the abundance of bocal prey. 


* Although gavel islands used for oil production may provide habitat for some prey species, they are not 
likely to affect the availability of seals and walruses as prey for polar hears in the Beaufort Sea. 


Dniling units for exploration and platforms for futur production (enchuding gravel mlands) im the Beaufort Sea 
are likely to have local effects on sce movements and -4-1ce formation around the structures. These local 
changes im ice movements and ice formation are not ik = to Change the seal drtmbuton Norse. movements. and 
human presence associated with installing platforms and. er Comstruction activities could dreplace some seals. 
walruses, beluga whales. and polar bears within | mi of the «tivity for | season or year. Offshore exploration 
platforms and onshore NPR-A exploration have not had any _ parent lasting effect on seal, walrus, beluga whale. 
gray whale. and polar bear distribution and abundance i the Beaufort Sea The number of production platforms 
that will be buslt in the Beaufort Sea over the next 20 years ts uncertain. An optimistic estimate would be about 
eight platforms. including six platforms from Sales 186, 195. and 202: Liberty; and Northstar. That number is not 
expected to affect we habitats of seals and polar bears mm the Beaufort Sea. Natural variation mm ice conditions and 
resulting Changes im the distribution of seals. walruses. beluga and gray whales. and polar bears are likely to 
reverse or overwhelm any bacal reduction (or increase) in the distribution duc to cumulative exploration and 
production. 


6) Effects of Atmosphern: Environmental Contamimants 


Numerous scientific studies have shown that atmosphenc contamenants are being deposited mm the Arctic 
(Proshutinsky and Johnson, 2001: Aguilar. Borrell, and Reynders, 2002). The contammnants of greatest concern 
are persistent orgamic pollutants such as organochlorines and heavy metals such as mercury These pollutant: are 
known to bhomagnify up the food char. Organochlonnes have been shown to adversely affect marme mammal 
reproduction and ummune systems im temperate regions (Aguilar. Borrell, and Reinders, 2002) While marine 
mammals possess brochemcal methods of deactivatung the tors effects of heavy metals such as mercury (bending 
i with protems). the role that organochlorines mught play om affectong arctic marine mammal populations 1s 
unclear 


7) Effects of Hazardous Material 


The dumping and discarding of sold and hquid hazardous matenals has heen associated with Department of 
Defense facilities on the North Slope (unchuding the NPR-A) and with past ot! and gas exploration drilling on the 
NPR.-A (see Section 11.A.1.f Hazardous Materials). These wastes included fuel drums and solid wastes stored or 
burned onshore Several land fill sites contain low concentrations of petroleum hydrocarbons and the pesticide 
d-BHC Other sites have been cleaned up and the debris has been removed or burned While these hazardous 
material s#tes are small local sources of Comtammmnation and environmental degradation. they probably do not 
represemt enough habitat degradation to affect marme mammal abundance and distribution 


&) Effects of Global Warming 


Recem analysis of seasonal ice cover im the Arctic over the past 20 to %) years shows a decrease mm ioe extent and 
thickness comcidental with temperature warmung trends (Maslanik et al. 1996 and Martwn et al 1997 as cited by 
Tynan and DeMaster 1997). Climate warmung has reduced the total Arctic sea ice coverage by about 15 percent in 
the past 20 years (Stirling and Lunn, 2001). Changes im the extent, concentration, and thickness of the sea ioe in 
the Arctic may alter the distnbutron. geographic ranges. migration patterns. nutritional status, reproductive 
success, and ultemately the abundance of ringed and bearded seals. and other arcte prampeds which rely on the 
ice platiorm for pupping. rest. and molting (Tynan and DeMaster, 1997). Reductions in sea we coverage would 
adversely affect the availability of pramipeds as prey for polar hears (Stirling and Lenn, 2001). If the current 
warming trend--and associated reduced we coverage - - continues, polar hear and arcth: promiped populations are 
expected to decline drastically 
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9% i flects fram Commercial F ishing 


In the Bering Sea. the actual and potential effects of commercial fishong on harbor seals. we seals. walruses. and 
beluga whales mchude the followmg |) direct morality from entanglement mm frshong gear and from shaocteng of 
marine mammals rasdung fishung acts. 2) competticn for prey/commercial fish species that could reduce the 
avatlatelity of prey for manne mammals. and 3) displacement of marme mammals caused by none and 
disturbance from boats and aircraft assaciated with intense fireteng activities in Bristol Bay. the entanglement of 
beluga whales mm the salmon gilinet fishery 1 an additive source of mortality for some pods of helugas In the 
Bering Sea. migratory spotted seals expenence some mortalety through entanglement im acts used by 

herring -firsheng operations along the coat In the southern Bering Sea and Gulf of Alaska. entanglement of 
migratory fur seals on discarded fivheng pear and mncidental catches of sea bons om bottom-fishing traw! operations 
are hikely to have been contributeng factors m the decline of these populations 


Competition for fish (particularly pollack and perhaps pandalid shrimp m the western Gulf of Alaska) ms known to 
occur between marie mammals and commercial fistung The rapid morease on the bottomfish fishery on the Gulf 
of Alaska and i the southern Beryng Sea and/or the crash om the shrimp and capelon populations on the western 
Gulf of Alaska might be contributing causes for the greater than 80 percent decline of northern sea homs and 
harbor seals over the past 20 to %) years (Loughlin, 1989. Hamsen. 1996). 


Al present. migratory we seals (spotted. ringed. and bearded seals) and beluga whales that summer m the Arctn 
and wenter on the Bering Sea are beheved to have expenenced low population losses due to direct mortality or 
foad competition from commercial fishung m the northern Bermng Sea. because the fleet 1 wmaller (hundreds of 
boats) than the fleet mm the southern Bering Sea-Brivtcl Bay and Gulf of Alaska (thousands of boats) These arctic 
marine mammal populations are not exposed to such mmtense frsheng activities during the winter months when they 
migrate to the northern Bering Sea However. the amownt of Cormmercial-fivheng activity has increased greatly om 
the northern Bering Sea. and migratory marine mammals are beeng exposed to an mcreaving number of vessels It 
1s lihely that temporary displacement (minutes to howrs to 2 to 3 days) of seals, walruses. and beluga « hales 
accurs as a result of vessel and aur traffic associated with commercial fisheng on Bristol Bay and Norton Sound 


Longer dixplacement (several days to a few months) of some portions of migratory manne mammal populations 
probably is accurnmg om areas of mmense commercial-fishung activity Up to 43 percent of the walrus herd that 
seasonally hauls out on Rownd Isiand mn Bristol Bay apparently has heen displaced from the area as a result of the 
hottom-traw | fisheng operations aocurring near the island om the summer This seasonal divplacement of about 
6.0010 w alruses to other haulout sites 1s not bhely to have had a segnificant adverse effect on the producti ity and 
abundance of the walrus population. but could represent a bomg-term (several- year). seasonal effect on the 
dmtnbutien of a parton of the population if thr reduction mm habetat use were to pervs for several years 


To summarize. the overall effects of commercial frshung on seals. walruses, and beluga whales mchude derect 
mortality from entanglement on fishung gear and shooting. Commpetrton for prey /commercial fish species. and 
disturhance/dirsplacement from vessel traffic In the Bermng Sea and un the Arctic. some populations of spotted 
seals and walrus could expenence long term (several_penerateon) displacement caused by mcreaved traffn amd 
competition for prey species in the future. seals and beluga whales could expenence an mereave mm direct 
mortality as a result of met entanglements and shootings They also could exapenemoe a long term 

(several. generation) decline on productivity and abundance as a result of moreased competition for prey spectes 
The emtemse commercial bottom-traw! fishery for potlack and other hottornfie, may have had a long term effect 
om regional northern sea hon and harbor seal populations om the scuthern Bering Sea and on the Gull of Alaska 


10) Effects of Hunteme and Harvesting on Marie Mammal Population: 
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Imernatonal subwwence hunting of scabs and polar bears would have mo more than a very short-term effect on the 
abundance of these species (USDOL, MMS. 1998). 


(b) Conclusion 


The overall effects (masnly from one onl spl! estermated to occur m the marme environment) are the potential bows 
of up to 10 polar bears. a few hundred seals and walruses. and small numbers (probably less than 10) of beluga 
and gray whales In the ishely cumulative case (omchudeng the estemated | (00-bbd1 spurl) . prnmapeds. polar bear. 
and beluga and gray whale populations would be expected to recover within | year Potential cumulative onl spills 
along the tanker route to the US. west coast cowld have a long-term (more than one generation. perhaps $ to 10 
years) effect on sea otters and perhaps harbor seals and other marine mammals Cumulative nore and disturbance 
m the Beaufort Sea and on the North Slope (inchudeng NPR-A) are expected to briefly and locally disturb or 
dusplace a few seals. walruses. beluga and gray whales. and polar bears A few polar bears could be temporarily 
attracted to oul development facities, with no wagnificant effects on the population's distribution and abundance. 
The overall “likely” cumulative effects (i.¢.. not including effects of a very large oil spill, accelerated global 
warmeng. or the mmtraduction of some mayor comtamenant) on marme mammals would be minor 


k. Endangered and Threatened Species 


Cumulative effects are defined mn S50 CFR 402.02 (Imteragency Cooperation on the Endangered Species Act of 
1973. as amended) as "those effects of future State or private activities not involving Federal activities that are 
reasonably certam to occur within the action area of the Federal action subyect to consultation.” The NEPA 
definitions of cumulative mmpacts alvo apply to ESA listed species 


Since 1965. approwmately 9 7 millon acres of North Slope/Beaufon Sea acreage have been leased through 32 
State sales (many are combuned sales). ln the past 10 years. the State has conducted |2 lease sales om the North 
Shope/Beautor Sea area. leasing approximately 4 8 mulhon acres The State has conducted annual areawide sales 
m the Beaufort Sea and on the North Slope since 1995, missing only 2 years since 1982. In January 2001, the 
State proposed to offer 6 areawide lease sales over the fotlowimg § years Each State Beaufort Sea offering will 
extend from Barrow to the Canadian border, while onshore sales will offer all unleased State lands between the 
Arcti: Natronal Wildlife Refuge and the NPR-A. The most recent sales were held in October 2002 


There currently are 25 producing ol fields on the North Slope with Prudhoe Bay. North Prudhoe Bay. Kuparuk 
River. Alpene. Milne Pownt. and Endicott hemg the most productive (Table IV 48) Alpine, which began 
producing on the Colville River delta mm 2000. ts the closest that onl field anfrastructure has approached the NPR-A 
Planmeng Area Current and reaswmably foreseeate developmen are presented in Tables I1V-11 and IV 14 


Since 1979. the U.S. Department of the Interior has conducted a total of 7 Federal leave sales im the Beaufort Sea 
OCS Planning Area. the most recent having been Sale 170 mm August 199% A total of GRR leases have been wold. 
totaleng 3.5 million acres, and \) wells have heen drilled on Federal leaves Currently. there are 54 active leases 
om Federal sutmerged lands om the Beaufort Sea. totabemg 181.761 acres Northstar. the only Beaufort Sea 
praducmng unit. began production om 2001 The Northstar Unt comtanms some bederal leases. although the majority 
of submerged tracts comprrseng this unit he under State « ater. 


The hrstary of onl spills endicates that there are mumerces spulls that are small en size The total awmher of onl spills 
from activities on the North Slane from 1989 to 1996 was 975 oil. with the average «pull size heeng 27 Wht 
(USD), BLM and MMS. 199%) The estimated voterme of emall crude-cal «pull size over the projected pradection 
life of the Northwe NPR-A Planneny Area ts abowt 90) il (for refined-oel spells, about 0.7 bi) Appronemately 
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65 to 80 percent of all crude-oil spills occur on a pad and have little or no effect on the environment. 
Approximately 20 to 35 percent could occur on or reach the surrounding environment. Those spills reaching the 
surrounding environment generally remain restricted to a limited area of the tundra. unless they reach a nver. 
stream, or other waterbody. Off-pad spills that occur im or reach the environment generally cover a small area 
(less than 500 ft? [46.5 nm? |). Larger contamination areas appear to have occurred by wind blowing a fine oi! mist 
over a large area (up to 4.8 acres--one spill area estimated at over 100 acres). Detasled information on oil spills 
and fate and behavior of oi! spills can ne found in Sections [V_A.2 and IV.A.3, and Appendix 9 . 


Since December 1959. the State of Alaska has held 32 oil and gas lease sales involving North Slope and Beaufort 
Sea leases. More than 4.6 million acres have been leased. About 78 percent of the leased areas are onshore. and 
about 22 percent are offshore. As of December 200, there are 931 active state leases broken down as follows: 1.35 
million acres onshore along the Slope. 498,000 acres offshore in the Beaufort Sea. and 456,000 acres of active 
leases that straddle on and offshore acreage. Production to date from state leases (with a small recent contribution 
from federal leases at Northstar) totals 13.625 Bbbl. Between 2002 and 2006. the State of Alaska ts expected to 
hold the following annual areawide lease sales: |) Beaufort Sea from Barrow to the Canadian border. 2) Onshore 
Arctic Slope. including unleased state lands between the Arctic National Wildlife Refuge and the National 
Petroleum Reserve-Alaska: and 3) Foothills extending into the foothills of the Brooks Range. The state has not 
yet estimated oil and gas resources involved in these future lease sales (see Table 1V-16). bui Table ['V-18 shows 
4.0 BbbI in undiscovered resources on state lands on the North Slope. 


Other than routine annual management actions in the Northwest NPR-A Planning Area. oil ar! eas exploration 
and development. as described for the Preferred Alternative and Alternatives A-C (Sections V.6.> snd [V.C.9. 
D.9, and E.9). ts the principal activity that could contribute to cumulative effects on the endangered bowhead 
whale and threatened spectacled and Steller's esders. Activities on the ACP associated with other Federal and 
State projects, actions of nongovernmental entities, and those occurring along bird migration routes or on winter 
ranges. that could contribute to current and future cumulative effects are outlined in Section IV.F.8.1. These 
include wildlife research and survey activities, subsistence and sport harvests, commercial fishing. commercial 
development, environmental contamination, marine shipping. and recreational activities. Most projects and 
activities not associated with petroleum development affect birds at latitudes south of the Beaufort Sea and 
outside the summer breeding season. Several of these ongoing activities. individually or im combination. probably 
affect endangered and threatened species populations as much or more than potential effects of petroleum 
development and may have contributed importantly to declines in these populations. Although the effects of some 
non<ml and gas activities (e.¢.. aerial survey overflights. temporary camps. recreational activities) are likely to be 
short term, several have the potential for substantial population effects (e.g... harvests, roads, commercial 
development). Oil exploration and development and other projects and activities could result on: 1) on) of other 
toxic pollution effects (see discussion in Section ['V.C.11), 2) additional disturbance during bow head migration 
penods of cider breeding and posthreeding penods. and 3) habitat degradation 


(1) Bowhead Whale 


Cumulative nore effects on bow head whales from onshore and offshore activities would be similar to that 
desorbed mm Section 1V_C.11. Bowhead whales might expenence cumulative effects from OCS activities, such as 
muse from drilling. vessel and aircraft traffic, comstrection, semmic surveys, onl spills. or onl-spill-cleanup 
activities, and from non-OCS activities. The bowhead whale population has been increasing steadily at the same 
time that onl and gas activities have been occurnng im the Beaufort Sea and throughout the bow head whales 
range 


The effects from an encounter with aircraft generally are bret. and the whales should resume thei normal 
activites within menutes 


Bowheads may exhibit temporary avondance behavior to vessels at a distance of | to 4 kim. Fleemg from a vessel 
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gencrally stopped within minutes after the vessel passed. but scattering may persist for a longer pend. Many 
earlier studies indicate that most bowheads exhibit avoidance behavior when exposed to sounds from seismic 
activity at a distance of a few kilometers but rarely show avoidance behavior at distances of more than 7.5 km. 
Bowheads a!so exhibited tendencies for reduced surfacing and dive duration. fewer blows per surfacing. and 
longer intervals between successive blows. Bowheads appeared to recover from these behavioral changes within 
3) to GO minutes following the end of sersmic activity. However, recent monitoring studies indicate that most 
bowhead whales during the fall migration avoid an arca around a seismic vessel operating in nearshore waters by 
a radius of about 20 km. Avoidance did not persist beyond 12 hours after the end of seismic operations. 

Bow heads have been sighted within 0.2 to S km from dnillships. although some bowheads probably change their 
mugration speed and swimmung direction to avoid close approach to notse-producing activities. A few bowheads 
may avoid drilling noise at 20 km or more. There are no observations of bowhead reactions to icebreakers 
breaking ice. but mt has been predicted that roughly half of the bowheads would respond at a distance of 4.6 to 20 
km when the signal-to-noise ratio ts 30 dB. Since offshore oil and gas activities in State waters generally are well 
shoreward of the bowhead's main migration route--some activities occur inside barner island chains--the effects 
from activities on State leases ts likely to be minimal. Overall. bowhead whales exposed to noise-producing 
activities most likely would expenence temporary. nonicthal effects. Some avoidance behavior could persist up to 
12 hours 


if an onl spill were to occur as a result of development and production operations associated with any past. 
present, or reasonably foreseeable future development projects in the arctic region. some bowheads could be 
contacted. However. most whales exposed would be expected to expenence temporary. nonlethal effects from 
skin contact with onl, mhalation of hydrocarbon vapors. ingestion of ol-contaminated prey items. baleen fouling. 
reduction in food resources. or temporary displacement from some feeding areas. A few individuals could be 
killed if they were to expenence prolonged exposure to freshly spilled ol. Considering the low probability of 
spilled onl contacng bowhead habitat. the number of individuals so affected would be expected to be very small 


Activities that are not related to oil and gas also could have cumulative effects on bowhead whales. A small 
number of whales (ould be myured or killed as a result of entrapment in fishing nets or collisions with ships 
Native whalers from Alaska harvest bowheads for subsistence and cultural purposes under a quota authorized by 
the International Whaling Commission. An average annual take of S51 whales during the subsistence harvest was 
allowed between 1995 and 1998. Bowheads also may exhibit avoidance behavior in the presence of 
subsistence-hunting vessels. Native whalers from Russia also are authorized to harvest bowhead whales under a 
quota authorized by the International Whaling Commission. The contribution of OCS activities to cumulative 
effects on bowhead whales ts likely to be of short duratron and to result primarily in temporary. nonlethal effects 


(a) Cumulative Analysis 


jj Proyes rs That Vai) Affes / Bony lie ad “ hreale 5 


There are several projects that might affect bow head whales Endicott and Northstar are past dev clopment 
projects currently producing onl. The Liberty Project ts a reasonably foreseeable future development project 
(currently on suspended status), which ts located shoreward of the barner islands and well shoreward of the 
bowhead whale's normal tall migration route. The Kuv tum and Hammerhead units. both reasonably foreseeable 
future development projects. are within the bowhead whale’s normal fall migration route. The Sandpiper and 
Flaxman Island units, also reasonably foreseeable future development projects. are not within the bow head 
whale's normal fall migration route. Endicott, Northstar. and Flaxman Island are all or mosily on State lands 
Other Federal and State sales in the Beaufort Sea tha: are scheduled through 2007 could lead to more note and 
disturbance trom exploratory activities. In the vicinity of the Northwest NPR-A Planning Area. there are 6 active 
leases off Smith Bay remaining from previous offshore lease sales: the potential for future development of these 
leases 1s unknown, Other types of projects mentioned above likely would not affect whales. These include the 
Trans-Alaska Pipeline System: constructing the Trans-Alaska Gas System. the Alaska Natural Gas Transportation 
System: converting natural gas to liquefied natural gas: or tankering crude oil from Valdez 
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The potential for oil industry activities outside of the Alaskan Beaufort Sea appears to be limited. Two Federal 
lease sales were conducted in the Chukchi Sea and exploration activities were conducted, but no producible wells 
were discovered. A Chukchi Sea/Hope Basin lease sale that was scheduled in the 1997-2002 OCS oil and gas 
leasing program was deferred. Two Chukchi Sea/Hope Basin lease sales are scheduled in the 2002-2007 OCS oil 
and gas leasing program. The Chukchi Sea will likely proceed through a “special interest” process--a new process 
for leasing Federal tracts. li is somewhat speculative whether industry interest in the area is sufficient that sales 
will be held in the future. Although there are no plans for future oil and gas exploration activities in “he Bering 
Sea south of St. Lawrence Island. a “special interest” offering in Norton Sound in the northern Bering Sea was 
completed on Apnil 22, 2002. No nominations were received during the “special interest” offering. Although the 
entire Norton Sound area was open for nomination. the purpose of the “special interest” process is to identify and 
offer only small, focused areas where industry has a significant interest in exploration. In the Canadian Beaufon 
Sea, the main area of industry interest has been around the Mackenzie River Delta and offshore of the 
Tuktoyaktuk Peninsula. 


Oil was discovered in these areas. although industry showed little interest in the area during the 1990's. Interest in 
the area increased recently, an2 an open-water, sersmic-exploration program was conducted in the summer of 
2001. 


2) Effects of These Projects on Bowhead Whales 


Some effects on bowhead whales may occur because of activities from previous and proposed lease sales of State 
and Federal areas offshore. Generally. bowhead whales remain far enough offshore to be mainly in Federal 
waters. but they move into State waters in some areas. such as the Beaufort Sea southeast and north of Kaktovik 
and near Point Barrow. These potential effects were detailed in Beaufort Sea Sale 144 Final EIS (USDOL, MMS. 
1996a). Sale 170 ‘inal EIS (USDOL, MMS, 1998). and Beaufort Sea Oil and Gas Sales 186, 195, and 202 Final 
EIS (USDOL, MMS, 2003). Offshore oil and gas development associated with future Northwest NPR-A actions is 
nt considered likely. 


To date, activities conducted in State waters or on the OCS in the Beaufort Sea as a result of previous Federal 
lease sales since 1979 apparently have not had adverse effects on the bowhead whale population. Although 
numerous exploration wells have been drilled in the Beaufort Sea from a vanety of platforms (including gravel 
islands. ice tslands, bottom-founded drilling platforms. submersibles. and drillships). and extensive seismic 
surveys have been conducted, no bowhead whale mortality has been reported. The bowhead whale population has 
continued to increase over that timeframe. However. Inupiat whalers have stated that note from these activities at 
least temporarily displaces whales farther offshore, especially if the operations are conducted in the main 
nugration comdor, Whales may avoid areas where sersmic surveys or drilling operations are being conducted 
Recent moniormg studies (Miller et al. 1997, 1999: Miller, Elliot, and Richardson, 1998) indicate that most 
whales migrating in the fall avoid an area with a radius about 20 to 30 km around a seismic vessel operating in 
nearshore waters. These studies are discussed in detail below 


In general, development proyects such as Endicott or Northstar, and potentially foreseeable future development 
proyects such as Liberty, are not likely to harm bowhead whales. Endicott ts inside the barner islands in relatively 
shallow water. Support traffic travels over the causeway. Although Northstar ts not inside the barrier islands, i ts 
well shoreward of the bowhead's fall-migration route. Operations for both Endicott and Northstar progects are 
conducted trom gravel structures. which limits how far nore would travel. The Liberty Project 1s located inside of 
the barner islands, well shoreward of the bowhead's fall migration route (USDOL MMS, Alaska OCS Region. 
2002b). Operations for the Liberty Project. if developed. also likely would be conducted from gravel structures. 
limiting how far nowe would travel. Studies indicate that morse from onl and gas operations on gravel islands ts 
substantially attenuated within 4 km and not detectable at 9.4 km 
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Some bowhead whales could be disturbed if development were to proceed at the Kuvium and Hammerhead units 
or other reasonably foresceable future development projects. such as the Sandpiper or Flaxman Island units. The 
Kuvium and Hammerhead units are within the bowhead whaile's normal fail migration route. Development of 
these units likely would share infrastructure with the Badarm group. Each unit likely would have its own 
production pads and wells and a pipeline connecting M to an existing or planned field associated with Badami 
Installing production platforms and constructing pipelines could disturb some bowhead whales on thei fall 
migration, if pipeline construction in deeper water were to take place during the latter part of the open-water 
season. If helicopters from Deadhorse were to pass low overhead, they could cause bowheads to dive. Whales 
would try to avoid close approach by vessels 


The Sandpiper and Flaxman Island unsts are sot within the main bowhead whale fall migration route. Sandpiper ts 
near Northstar, and the effe.ts on bowheads from development at that location likely would be similar to those 
expected from Northstar. Flaxman Island 1s closer to the bowhead whale's main fall migration route, but it is a 
barrier island. In general, noise from on! and gas activities on gravel islands does not travel more than a few 
kilometers. Development of the Sandpiper unit likely will share infrastructure with the Northstar group. The unit 
likely would have its own production pads and wells and a pipeline connecting it to Northstar. Development of 
the Flaxman Island unit likely would share infrastructure with the Badami group. The unit likely would have its 
own production pads and wells and a prpeline connecting it to a past or present development project associated 
with Badam: 


In the Canadian Beaufort Sea. the main area of industry interest hes been around the Mackenzie River Delta and 
offshore of the Tuktoyaktuk Peninsula. Bowhead whales summering in this area are thought to spend much of 
their time feeding. Industry interest in the area increased recently and an open-water sersmic-exploration program 
was conducted im the summer of 2001. A monitoring program was conducted in conjunction with seismic surveys 
but the results of the monitoring are not yet available 


3) Effects of Noise and Oil Spills on Bowhead Whales 


Overall, cumulative effects to bowhead whales could include behavioral responses to seismic surveys: aircraft and 
vessel traffic: exploratory dniling: construction activities. including dredging/trenching and pipelaying: and 
development drilling. production operations. and oil-spill-cleanup operations that take place at varying distances 
from the whales. In general. bowheads may try to avoid vessels or seismic surveys if closely approached, but they 
show little or no response to aircraft flying overhead at 1.000 ft or more. Bowheads also try to avon close 
approaches by motorized hunting boats. Bowhead whales whose behavior appeared normal have been observed 
on several occasions within 10 to 20 km of drillships in the eastern Beaufort Sea. and there have been a number of 
reports of sightings within 0.2 to 5S km from diillships (Richardson, Wells, and Wursig. 1985; Richardson and 
Malme. 1993). On several occasions, whales were well within the zone where they should have been able to 
detect the norse. Some bowheads are likely to change them migration speed and swimming direction to avord 
getting close to them. Whales appear less concerned with stationary sources of relatively constant noise than with 
moving sources. Bowheads do not seem to travel more than a few kilometers in response to a single disturbance. 
and behavioral changes are temporary. lasting from minutes (for vessels and aircraft) up to 40 to GO minutes (for 
sersmuic activity). The distance at which underwater noise from a self-propelled barge at Northstar island may be 
detected (Blackwell and Green, 2001) 1s discussed in the Beaufort Sea Oil and Gas Sales 186, 195, and 202 Final 
EIS (USDOL, MMS. 2003:pg. IV-71). Detailed discussions of how these various activities may affect bowheads 
can be found in the Final EIS’s for Beaufort Sea Lease Sales 144 and 170. the Final EIS for the Liberty 
Development and Production Plan, the Biological Evaluation for Threatened and Endangered Spectes with 
Respect to Reinitiation of Consultation for the Arctic Region Biological Opinion (ARBO) for the Beaufort Sea 
OCS Planning Area (USDOL, MMS, 2000), and letter upholding the ARBO for ESA consultation requirements 
(USDOC, NOAA, NMBPS, 2002), the Endangered Species Act-Section 7 Consultation Biological Opinion ( Arctic oh 
Region Biological Opimen) (USDOC, NOAA, NMES, 2001). and the Beaufort Sea Oil and Gas Sales 186, 195 y 
and 202 Final E1S (USDOL, MMS, 2003). There has been some new information on the effects of seri 
surveying activities on bowhead whales from recent studies 
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Studies were conducted on the reactions of bowhead whales to marine sersmic operations im the Canadian and 
Alaskan Beaufort Sea during the summer and carly autumn in the carly to mid 1980's. Detailed monnoring of the 
reacvons of migrating bowheads to nearshore seismic operations was conducted from 1996 to 1998. The results 
of these two projects were different (LGL Lid. 2001). Differences also were noted im the scismic operations 
conducted during the two timeframes. Seismic surveys in the 1980's were 2-D surveys with wider spacing 
between gndlines. and they generally were conducted in deeper waters using larger arrays. Surveys from 1996 to 
1998 were 3-D surveys with gndlines much closer together. and the surveys were conducted in shallow waters. 
much closer to shore. using smaller arrays. 


During the 1980's. the behavior of bowhead whales exposed to nore pulses from seismic surveys was observed 
during the summer in the Canadian Beaufon Sea and during the fall migration across the Alaskan Beaufort Sea 
(Reeves et al. 1984; Fraker et al.. 1985: Richardson et al.. 1986; LGL Lid. 2001). There also were a number of 
partially controlled expenments to observe the reactions of bowhead whales to single airguns and to full-scale 
arrays. These studies showed that most bow heads exhibrted strong avoidance behavior and changes in surfacing. 
respiration, and dive cycles when an operating seismic vessel approached within a few kilometers. During the 
studies in the 1980's, bowheads exposed to pulses from vessels more than 7.5 km away rarely showed observable 
avordance of the vessel, but them surface. respiration. and dive cycles appeared to be altered in a manner similar 
to that observed in whales exposed at a closer distance (LGL Lid.. 2001). Lyungblad et al. (1985, 1988) conducted 
a senes of four experimental tests of bowhead reactions to seismic surveys im the western Beaufort Sea during the 
early fall. Total avoidance. with all whales moving away from the source. occurred at 3, 3.5, and 7.2 km from the 
three vessels using arrays of airguns. and at 1.25 km from the vessel using a single airgun. Whales also 
demonstrated reduced surfacing and dive duration. fewer blows per surfacing. and longer intervals between 
successive blows. Observers noted that some whales were displaced by several kilometers, and that charges in 
behavior lasted for up to an hour (LGL Lid... 2001). A more detailed discussion of the potential for noise 
disturbance to bowheads from sersmuc activites and a discussion about some of the limitations of the Lyungblad 
et al. (1985) study can be found in the Beaufort Sea Planning Area Oil and Gas Lease Sale 170 final EIS and the 
Section 7 consultation for the Beaufort Sea Region (USDOL, MMS, 1998: National Marine Fisheries Service. 
2001. respectively). Various limitations to these studies also were pointed out by Dr. Tom Albert. North Slope 
Borough during the Arctic Seismic Synthesis and Mitigating Measures Workshop (USDOL MMS. 1997a). 


Richardson et al. (1986) observed whales near another fully operational seismic vessel with a 2.870-cubic-inch 
airgun array. Whales exposed to sounds from this array began to onent away from the vessel at 7.5 km. but some 
continued to feed om the area until the vessel was within 3 kim. The whales were displaced approx unately 2 km. 
and behavioral changes were noted to persist for at least 2.4 hours 


It is likely that sons migrating bowheads avoid seismic operations at distances exceeding those im the studies 
discussed above. One apparent avondance response at a greater distance involved bow heads swimming away from 
a seismic vessel 24 km distant (LGL Lid... 2001). Subtle changes on surfacing. respiration, and dive cycles 
(detected only by statistical analysis) were noted at greater distances, out to at least 74 km (LGL Lid... 2001) 


New information on the effects of sersmec noise on bow heads ts now available from marine mammal monitoring 
programs conducted in 1996-1998 (Miller et al, 1997, 1999. Miller, Elliot. and Richardson, 1998). The LGL and 
Greenendge 1996-1998 monitoring studies were analy zed to determine the general position of the bow head 
migration corridor at times with and without seismic activity. The results revealed no clear effect of the 1996 and 
1997 seismmec programs on the position of the general migration corndor in the central Alaskan Beautort Sea. In 
1996, Miller et al. (1997) found nearly all the bowhead whales in relatively nearshore waters, mainly between the 
1S-m- and 40-m-depth contours, about 10 to SO km from shore. Overall. bowhead sightings were fairly broadly 
distributed between the 10-m- and SO-m-depth contours (Miller et al, 1999). However. the analyses were limited 
by the low number of sightings potentially influenced by seismic activities. In 1997, nearly all bowhead sightings 
were in relatively nearshore waters, between the 10-m- and 40-m-depth contours, unusually close to shore (Miller 
et al.. 1999). Many aggregations of feeding whales were observed near or just shoreward of the 10-m depth 
contour, in 1998, the bowhead migration corndor generally was farther offshore than i enther 1996 of 1997, 
between the 10-m- and 100-m-depth contours and approximately 10 to 60 km from shore (Miller et al, 1999) 
The distributions of sightings during periods with and without semmic exploration broadly overlapped. The 1996 
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to 1998 combined data indicated that sighting distributions tended to be farther offshore during umes of sersmuic 
operations than with no seismic operations. 


During 1996-1998 combined survey efforis. sighting distributions tended to be farther offshore on days with 
seismic airguns operating Compared to days without scismuc airguns operating. This was true for the study area as 
a whole, for the East region, and marginally so for the West region. The difference in the Central region was not 
statistically significant. 


Aerial survey results indicated that bowheads tended to avond the area around the operating source to a radius of 
about 20 km. Results of the 1996-1998 studies show that bowheads rarely were seen within 20 km of the 
operations area at times when airguns were operating. but there were some sightings within 20 to 30 km of the 
nearest shotpoint (Miller et al.. 1999). Sighting rates within a radius of 20 km of seismic operations were 
significantly lower during seismic operations than when no seismic operations were occurring. Within 12 to 24 
hours after seismic operations ended, the sighting rate within 20 km was similar to the sighting rate beyond 20 
km. There was little or no evidence of differences in headings. general activities, and swimming speeds of 
bowheads with and without seismic operations. Miller et al. (1999) stated that the lack of any statistically 
significant difference in headings should be interpreted cautiously. Because it has been shown that most 
bowheads within 20 or even 0) km of the operating airgun array showed avoidance or deflected offshore. 
westbound bowheads must have turned to the nght at some pornt as they approached the seismic operation. Miller 
et al. (1999) noted that the distance at which deflection began cannot be determined precisely. but they stated that 
considering times with operations on offshore patches, deflection may have begun about 35 km to the east. 
However. some bowheads approached within 19 to 21 km of the airguns when they were operating on the 
offshore patches. It appears that in 1998. the offshore deflection might have persisted for at least 40 to SO km west 
of the area of seismic operations. In contrast. during 1996-1997 there were several sightings in areas 25 to 40 km 
west of the most recent shotpoit. indicating the deflection in 1996-1997 may not have persisted as far to the 

west 


The observed 20- to 30-km (12.5. to 18.8-mi) area of avoidance is a larger avoidance radius than was evident 
from scientific studies in the 1980's (approximately 7.5 km). However. it ts less than the 48 km (30 mi) suggested 
by subsistence whalers. based on thei expenence with the types of scismic operations that occurred in the 
Beaufort Sea before 1996 (Richardson, 2000). Regarding the studies conducted in the 1980's, Richardson and 
Malme (1993) noted that strong avoidance may occur infrequently at distances of 20 km or more (Koski and 
Johnson, 1987), although active avoidance usually does not begin unless the sersmic ship ts closer than 8 
kilometers. Richardson and Malme (1993) noted that the apparent avoidance response observed by Koski and 
Johnson was the greatest distance for a seismic vessel response documented in the studies they reviewed 
Regarding the distance suggested by subsistence whalers (including whaling captains from Barrow, Nuigsut, and 
Kaktovik) in written testimony at the Arctic Sersmmec Synthesis and Mitigating Measures Workshop on March 5-6. 
1997 (USDOL MMS. 1997) in Barrow, Alaska. the followimg conclusion was cited 


Factual expenence of subsistence whalers testify that pods of migrating bowhead whales will begin to diver 
from their migratory path at distances of 35 mi from an active sersmic operatron and are displaced from the 
normal migratory path by as much as 40 mm 


During the 1996-1998 bow head hunting seasons, sersmic operations were moved to locations well west of Crows 
Island, the area where Nungsut-hased whalers hunt for bowheads ( Miller et al. 1999). This was done under the 
provisions of the Conflict Avordance Agreements established between industry and the hunters in 1996-1998. No 
perceived interference between scismic operations and hunting was reported ether in 1998 of in 1996-1997. Asa 
result of mitigation measures implemented under the 1996-1998 Conflict Avondance Agreements, the 1996-1998 
sersmmc surveys did not adversely affect the accessibility of bow heads to subsistence whalers (Miller et al, 1999) 


With respect to these studies (conducted in th ‘autor Sea trom 1996-1998). the peer review group at the Arctx 
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Open-W ater Nowe Peer Review Workshop in Seattle from June 5-6, 2001. prepared a summary statement 
supporting the methods and results reported in Richardson. (1999) concerning avoidance of scrsmic sounds by 
bowhead whales: 


Monitoring studies of 3-D seismic exploration (8-16 airguns totaling 560-1.500 cubic inches) m the 
nearshore Beaufort Sea during 1996-1998 have demonstrated that nearly all bowhead whales will avoid an 
area within 20 km of an active seismic source. while deflection may begin at distances up to 35 km. Sound 
levels received by bowhead whales at 20 km ranged from 117-135 dB re 1 wPa ems and 107-126 dB re | wPa 
rms at 4) km. The received sound levels at 20-30 km are comuderably lower levels than have previously 
been shown to clic avendance in bowhead or other baleen whales exposed to sersmic pulses. 


Behavioral studies suggested that some bowhead whales may habituate to noise from distant ongoing 
drilling. dredging. or seismic operations, but still exhibit some localized avoidance (Richardson and Malme. 
1993). Bowhead whales have behaved normally while on their summer feeding grounds within a few 
kilometers of operating dnillships. well within the zone where driliship none is clearly detectable 
(Richardson, Wursig. and Greene, 1990; Richardson, Wells. and Wursig. 1985: Richardson and Malme. 
1993). Some bowhead whales tolerate considerable underw ater nore from driliships and dredges. Biologrsts 
saw bowheads within 4 km of a dniiship, 10 km from a comecal drilling unit. and 0.8 km from a suction 
dredge. Richardson. Wursig. and Greene also observed behavioral reactions of bowhead whales to 
underwater playbacks of recorded drilistip and dredge noise. Some (but not all) bowheads onented away 
when received nowe levels and spectral characteristics were comparable to those several kilometers from 
actual drillships and dredges. During some playback tests call rates decreased. feeding ceased: and cycles of 
surfacing. respiration. and diving may have changed. The sensitivity of various whales differed. Roughly 
half responded when the received level of noise was about 115 dB re | wPa on a broadband basis, of about 
110 decibels in one 1/3-actave band at 0 to 40) decibels above ambient). These levels occurred about 3 to 11 
km from a driliship and dredge. The study concluded that some bowheads might habituate to prolonged 
noise exposure, Alternatively. only the less sensitive individual whales may be found within 5S km of 
driliships and dredges. There is not enough evidence to know whether or not industrial activity continuing 
for several years weuld preclude bowheads from using an area: and no documented evidence shows that 
norse from outer con inental shelf operations would act as a barner to migration 


Inupiat whalers observed and reported that noise from some drilling activities. expecially drilling from 
driliships with webreaker support in the mam migration corndor, displaces whales tarther offshore away 
from thei traditional hunting areas. Inupiat whalers also have observed and reported that noise from serimic 
activities displaces whates farther offshore 


Overall, exposure to nore from ol and gas operations should mot kill amy bowhead whales, but some could 
expenence temporary, nonlethal effects. There is no clear indication that disturbance trom otf and gas 
exploration and development activities since the mid- 1970s has had an additive of synergistic effect on the 
bowhead whale population. That population has been sicadily mereasing at the same time that on! and gas 
activities have been occurring in the Beaufort Sea and throughout the bowhead v‘ale's range. Major changes 
in the bowhead’s migratron route through the Beaufort Sea are unlikely to result from this nore, although 
some individuals may be diverted farther offshore 


A more detailed discussion of the potential for nose disturbance to bow heads from rndustry activities, particularly 
dniliship and seismic. can be fownd in the Beaufort Sea Planning Area Onl and Gas Lease Sale 170) Final EIS and 
the ESA Section 7 comsultatoon for the Beaufort Sea Region (USDOL MMS, 1998 and USDOC, NOAA, NMES. 
2001. respectively) 
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Bowhead whales could be affected by onl spills from onl and gas projects mm the Beaufon Sea area. The Northwest 
NPR.-A Planning Arca ts likely to represent about 3.3 percent of North Slope past. present. and reasonably 
foreseeable future oil and gas development projects. It 1s expected to contribute 0 percent of the mean sumber of 
offshore spills and 0.5 percent of mean onshore spills (Table App 9-14). The total estumated mean sumber of 
offshore spills ts 0 and onshore spills 1 0.24 from Nonhwest NPR-A activities. The most likely sumber of 
offshore and onshore spills from Northwest NPR-A activities ts 0. The northwest NPR-A 1s expected to contribute 
about 3.3 percent of mean sumber of spills for the Trans-Alaska Pipeline System tanker spills (Table App 9-14) 
Because more oil spills are likely to occur under the cumulative case than for Northwest NPR-A alone. whales 
would be more likely to contact spilled onl, anc onl-spill effects could be greater. However, oil would have a 
greater chance of contacting bow head habitat than the whales themselves 


The effects of or] on bowheadl whales would be essentially as described in Section [V_.C_11, primarily temoorary. 

nonlethal effects. Individuals exposed to spilled on! could whale \iydrocarbon vapors, expenence some damage to 
skin of sensory organs. ingest spilled onl or onl-contaminated prey. feed less efficiently because of baleen fouling. 
and lose some prey killed by the spill. Prolonged exposure to freshly spilled oi! could kill or injure a few whales. 

from which the population could recover within | to 3 years. 


Geraci (1990) reviewed a number of studies on the physiologic and toxic effects of onl on whales and concluded 
there was no evidence that oil contamination had been responsible for the death of a cetacean. Nevertheless. the 
effects of ot] exposure to the bowhead whale population are uncertain. speculative. and controversial. The effects 
would depend on how many whales contacted onl. the duration of contact. and the age/degree of weathering of the 
spilled oul. The number of whales contacting spilled onl would depend on the size. timing. and duration of the 
spill: how many whales were near the spill: and the whales ability of inclination to avoid contact. If oi! got mito 
leads of ice-free areas frequented by migrating bowheads. a large portion of the population could be exposed to 
spilled oul. Prolonged exposure to freshly spilled oi! could kill some whales. but the number likely would be 

small 


4) Effects of Other Activities on Bowhead Whales 


Activities that are non-onl and gas related also affect bowhead whales. Incidental take of bowhead whales 
apparently is rare. Between 1976 and 1992. only three ship-strike mwnes were documented out of a total of 2% 
how head whales examined from the Alaskan subsistence harvest (George et al., 1994). The low number of 
obser ations of shap-strike myunes suggests that bow heads enther do not often encounter vessels or they avond 
imerachions with vessels, of that mnteractions usually result in the animals deaths. The bowhead whales 
association with sea ice limits the amount of fishenes activity occurmng im bowhead habitat. A young bow head 
was reported to have died after heme evtrapped i a fistang net in Japan (Shelden and Rugh, 1995), and another in 
northwest Greenland. im a net used to capture beluga whales. Several cases of rope or net entanglement, possibly 
more than 20 mncidents, have been reported from whales taken i the subsistence hunt ( Angliss, DeMaster. and 
Lopez, 2001). There are no observer program records of howhead whale mortality imcidental to commercial 
fishenes mm Alaska. Based on the lack of reported mortalities. the estimated annual mortality rate modental to 
commercial fishenes rs zero whales per vear from this stack (Hill and DeMaster, 1999: Angliss, DeMaster. and 
Lopez, 2001) 


Subsistence whaling authornzed by the International Whaling Commission ts another activity on the outer 
continental shelf that affects the bow head whale. Bow heads are harvested by Alaska Natives in the northern 
Bering Sea and ia the Chukchi Sea on then spring migration and in the Beaufort Sea on ther tall migration 
Canadian and Russian Natives also have requested to harvest bow head whales. The Canadian Government 
granted permissson om 1991 to hall one bowhead, and a bowhead was harvested mm Mackenzie Bay in fall 1991 
Additional permits were granted mm 1994 and 1994. but no bow heads were harvested in enher year. There ts 
renewed interest by villages along the Russian Chukchi Sea coast to hunt bow head whales 


Subsi tence whaling quotas change every few years. A quota of 266 strikes of 204 bowhead whales landed was 
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authorized by the International Whaling Commiswon for 1995-1997 to be divided among 10 Alaskan villages 
(Shelden and Rugh. 1995). There was a 5-year black quota of 280 bowhead whales landed. authorized by the 
imernational Whaling Commission for 1998-2002) (64 FR 28413). The sumber of howheads struck m cach year 
may not exceed 67, except thal any unused portion of a sinike quota from any year may be carned forward: 
however, no more than 15 strikes may be added to the strike quota for any one year. There were 15 unused strikes 
available after the 1997 harvest. and the combined strike quota for 199% was 82 (67 + 15). There were 15 unused 
strikes available after the 1998 harvest. and the combined strike quota for 1999 was 82 (67 + 15). The Eskomos mm 
Alaska and the Chukotka Natives m the Russian Far East shared the 82 combined sinke quota for 199% and 1999 
In 1999. the Chukotha Natives mm the Ruwian Far East were allowed mo more than 7 «trikes. and the Alaska 
Eskimos were allowed no more than 75 strikes. The quota for Alaska Esk: ~9s 1s divided among 10 Alaskan 
villages mm the Bering. Chukchi. and Beaufon sea .. This compares with the reviews quota of 266 strikes. or 204 
how head whales landed. authorized by the International Whaling Commission for 1995-1998 to be divided 
among 10 Alaskan villages (Shelden and Rugh. 1995). Thes level of harvest was approved by the Imermational 
Whaling Commission under the supposition that nt still would allow for contenued growth m the bow head 
population. It rs thely that the bow head whale population will comtenue to be monitored and that the harvest quota 
will be set accordingly to mamta a healthy bow head population level. however. the quota was restored at the 
October 2002 meeting. 


The total estemated take annually by Alaska Natives mm recem years--anchuding struck and lost whales--« as 

reported to be 41 (1990), 46 (1991), 46 (1992), S11 1993), 46. (1994), 57 (1995), 4411996) (Hill and DeMaster, 
1999). 66 (1997). 54 (1998). and 47 (1999) ( Angliss. DeMaster. and Lopez. 2001). Hunters from the western 

Canadian Arctic community of Aklavik killed one whale in 1991 and one mn 1996. The average annual 

subsistence take (by Natives of Alaska and Canada) during the 5-year period from 1995 to 1999 is 54 bowhead 

whales ( Anglhiss. DeMaster. and Lopez, 2001). It ts likely that many more whales than this expenence disturbance 
from subsistence whaling activities. 


S$) Transportation Effects on Bowhead Whales 


Bow head whaies are a marine species that winter on the Bering Seca and mugrate through the Chukchi Sea mito the 
Beaufort Sea every spring. In the fall. they migrate back through the Chukchi Sea into the Bering Sea. Bowhead 
whales and the habitat are far removed from the tanker routes to the Far East and to southern Califurma 
Theretore. they would not be affected by overland transportation of on! through the Trans- Alaska Pipeline System 
or by marine transportation along the tanker routes 


fi Sermmars 


Cumulative nore effects on bow head whales from onshore and offshore activities would ho. shar to that 
described in Section ['V_C.11. Bowhead whales might expenence cumulative effects from OCS activities, such as 
nose from driiling. vessel and arreraft traffic, construction, sermmc surveys. of spills, or onl-spill-cleanup 
activities, and from non-OCs activites. The bow head whale population has been mereanng steadily at the same 
time that onl and gas activities have been occurrmg on the Beauton Sea and throughout the bow head whales 
range 


The effects from an encounter with aircraft generally are bret, and the whales should resume thei normal 
activites withon minutes 


Bowheads may exhibit temporary avondance behavior to vessels at a distance of | to 4 km. Fleeme trom a vessel 
generally stepped within minutes after the vessel passed. but « attering may persist for a longer perad. Many 
carher studies mdicate that most bow heads exhibit avondance behav ror when exposed to sounds from seni 
activity at a distance of a few Kilometers but rarely show avondance behavior at distances of more than 7.5 km 
Bow heads also exhibited tendencies for reduced surtacing and dive duration, tower Hows per surfacing, and 
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longer intervals between successive blows. Bow heads appeared to recover from these behavioral changes wathen 
§) to 60 munutes following the end of sermac activity However. recent monmormng studies indacate that mow 
bow head whales during the fall migration avond an area around a scrim vewe! operating om acarshore waters by 
a radsus of about 20 km. Avondance did not persist beyond 12 hours after the end of scrsmaic operations 

Bow heads have been uughted wethen 0 2 to S km from dniishaps. althaarh some bow heads probably change theo 
mugration speed and swimming direction to avond close approach to .+se-praducing activities A few bow heads 
may avond drilling nore at 20 km of more. There are no observ atoms of bowhead reactions to sccbreakers 
breaking sce. but ot has been predicted that roughly half of the bowheads would respond at a distance of 4.6 to 20 
km when the signal-to-none ratio 1 0 dB. Since offshore onl and gas activities on State waters generally are well 
shores ard of the bow heads maim migration rowte--some acti. mes Gocur made harner mland chamms--the effects 
from activites on State leases 1s likely to be menemal. Overall. bowhead whales exposed to nome-praducing 
activities most likely would expenence temporary. nonlethal effects. Some avondance behavior could peruist up to 
12 howrs 


If an onl spill were to aocur as a result of development and production operations associated with any past. 
present. or reasonably foreseeable future development progects mm the arctic region, some how heads could be 
comtacted. However, most whales exposed would be expected to expenence temporary. nonlethal effects from 
shen contact with onl. mhalatien of hydrocarbon \ apors. mgestion of onl-contammnated prey ems. baleen fouling. 
reduction im food resaurces, or temporary displacement from some feeding areas. A few mndividuals could be 
killed if they were to expencace proke aged exposure to freshly spilled wil. Comudermg the tow probability of 
spilled onl contacting bow head habitat. the number of individuals so affected would be expected to be very onal 


Activities that are not related to oil and gas also could have cumulative effects on bowhead whales. A small 
number of whales could be myured of billed as a result of entrapment i fishing nets oF coll s oms with ships 
Native whalers from Alaska harvest bow heads for subvistence and cultural purposes under. quota authonzed by 
the International Whaling Comimvesson. An average annual take of 51 whales during the subvistence harvest was 
allowed between 1995 and 199%. Bow heads also may exhibrt avoidance behavier mm the presence of 
subsistence-hunting vessels. ative whalers from Russia also are authored to harvest bow head whales under a 
quota authonzed by the Intern...onal Whaling Commission. The contribution of OCS activities to cumulative 
effects on bowhead whales ts likely to be of shorn duration and to result primarily mm temporary. nonlethal effects 


(b) Conclusion 


Bow head whales may display a cumulative respon 0 activities that produce underwater nore by mmcreaving 
ther distance from sources such as drilling, semimec surveys, of vessels. through diversion of thew rowte of travel 
on by displaying other response behav rors. Whales exposed to such sources are lhely to expenence temporary 
nonlethal effects lastung less than 24 howrs. Whales contacted by an onl spill that could result from cumulative 
periods of onl and gas activities are expected to expenecnce temporary nonlethal effects. Few whales are expected 
to be contacted by onl: the probability of an oil spill ts very small. A few whales may expenence cumulative 
lethal or nenicthal effects trom entanglement on fishing nets, collissoms with vessels, of cnoownters with 
subsistence whalers 


(2) Spectacied and Steller’:. Eiders 


In addithon to routine management actions (sce Section 1V_B) and harvest activities on the Northwest NPR-A 
Planning Area, oil and gas exploration and development--as described tor Alternative A (Section IVC. 11) and the 
Preterred Alternative (Section V_B.11)--are the principal activety that could contribute to cumulative effects on 
threatened enders. Activities associated with other Federal and State progects--as well as actions of 
nongevermmental entities--on the Arcte Coastal Pla, along migration routes, of on wertct ranges that potentially 
could contribute to current and future curmulative effects mchude » iidlite research and survey activities 
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subwistence and sport harvests. predation. commercial frsheng. commercial devchapment. em ronmental 
Comammnaion. manne stuppeng. and recreational activities Mont proyects and activities not asscxtated «sth 
petroleum deveiapment affect eaders at Latetudes south of the Beauton Sea and outude the summer breeding 
season. Several of these activities. endividually of in combenatan. profably affect eder populations as much or 
more than potential effects of petroleum development and may have contributed mmportanth to recent dechenes om 
these populations Onl cxploraon and development (and ocher progects and actry ses) Could result on |) onl oF 
other toxic pollution effects (sce discussions on Section ['V.C.11 and Section V.B.11 +. 2) additional diturhance 
during breeding and powthreeding perads. and 3) habitat degradation Disturhaace of some individuals as a result 
of onl and gas operations would be expected to be unavondae 


(a) Cumulative Analysis 


1) Effects of Disturbances 


ai Aorcraft and Vessel Disturbance 


Future ol and gas develor ment and production mm ihe NPR-A. expected to be ewsentially roadless. 1 likely to 
require substantial fixed ‘song amcraft. hehoopter. and aocawonal barge suppor durmng penoads when enders are 
present. Exploration ts expected to aocur promarily during wenter months when eiders are abvert. Roadless 
developments such as Alpyne and Badarr- require substantial an support for comstruction. development. and 
production. although most comeuction has heen done durmng «enter months. as would he capected for any 

NPR. A development. Construction of these two proyects requered an estimated 40D) to 600 hehoopter 
roundtrips/month for | te 2 years: of two projects were to overlap at this level of ar support, 4) te 40 roundtryps 
per day could occur. This could represent a segnificant mcrease om ae traffic above that annually required for 
actial surveys and tram certation Development of these progects required an estrmated 2% to S6 rowndtnps/month. 
and production an estiem..cd 12 to 28/menth. representing substantial encreases that would conteaue through the 
nesting season. Offshore development at Northstar required 2.480 asrcraft (all types) per winter season eviending 
approwimately 40 Nowember-20 April or about 18 flights per day Cumulative am traffic activity on the Prudhoe 
Bay area, Kuper ak River, Pownt Metotyre, Northstar, and Alpine fields is likely to represent the greatest source of 
disturbance: tor ciders from currently developed areas 


Regardless of attempts to mitigate effects by adjusting routes. comtenued activity at this bevel to suppert 
developing fields and future development mm and arownd the NPR-A would be likely to result in some bow -altrtude 
flights over nesting. broad-rearmg. stagrng. or migrating erders. Such disturbance would be expected to cause 
evoes ve short-term energy use by disturbed mdi iduals and displacement of erders from the vicenity of rowtenets 
used an corndors. The Latter would be semilar to exer responses observed during low -level aerial bord survey 
overthghts where mdi duals enther run of take flight. depending om species and crrcumstances. Such disturbance 
could flush females from nests, resulteng on lower productivity i eggs are lost to predators of exposure to bow 
temperatures, of could cause displacement of females with broods (roon preferred forageng areas during 

broad rearing. or any individuals during preparation for migration. Long-term displacement (| vear or more} from 
the vecemity of heavily ased connders and onshore tacihities could result mm fewer young produced and somew hat 
lower survival of adults and young. bor example, heloopter pypelone saepection fights durmng oroduction cowld 
displace some enders from within at least | km (0.62 om) of a pipeline. whether a regional pipeline oF 

Trams: Alaska Pipeline System. Although such flights would aocur frequently. they would he imtermuittent. thus 
some mdr aduals might tolerate this level of disturbance and mest. reat thei broods, of forage withen the pipeline 
comdor, However, because of the relatively low density of erders nesting in the NPR-A. disturbance resulteng 
from support aircraft nowe and visual presence would he lkely to be temporary. with effects Lasteng bews than an 
hemor 


if arcraft were to frequently overtly open-« ater areas mm spring. sone enders would be lekely to he dieplaced fron 
thes essential habitat. Because there 1s so bittle apen water av ailatlc on spring. access to such areas ts bhely to he 
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mare restncted than wm the posthreeding penad This could mcrease competetion for the faad a aslatle during the 
stressful penad following spring mogration and could result m decreased survival of breeding success. Begrnmng 
m carly summer. nonbreeding individuals. tasked breeders. molting individuals. and males could be feeding m 
nearshore areas. Hehoopters flying over these areas 15+ rowndinps per day could cause burds to move away from 
routinely used flight paths. mncreasing the stress of preparcng for migration m some mndividuals and decreasing 
chances for survival 


Marine dockeng facilities potentially could be located m Peard Bay. Barrow. or Dease Inict. although mnetsal 
development proyects could be staged out of Prudhoe Bay and matenals transported by vehicle mm womter or harge 
m sermmer Displacement of esders from the vicemty of vessel transportation cormdors could law through an entire 
open- water scason, depending on the number of concurrent projects and the sage of development. which 
determines trip frequency. Because numbers of vessel rowndtrips (10/summer + | /month) for a progect are forecast 
during construction penad. and supply vessels are likely to follow established rowte =the actual area disturbed 
would be lmeted The area would mncrease--and potentially the numbers of individuals affected--1f concurrent 
projects at different lacatiems were to be developed. Vewsel traffic aocurs during the apen-w ater season and. 
although mumbers of berds displaced could he substantial depending upon the season of occurrence (tems oF 
hundreds of udividuals. particularly during tall megration). alternate forageng and staging hatutat would be 
available away from probable rowtes 


The presence of onshore facilities could cause exders to avond the ummediate vicinity for vanable periods up to the 
duration of such presence. This potentially could result om bowered producti ity. although adequate mesteng habitat 
is mot likely to be a lomiteng factor m the NPR-A 


bh) Vehocle Dusturhance 


Although most future on) and gas developments m NPR-A are expected to be rmolated from existeng road systems 
production pads would he commected by roads several mules long and would have an associated airstrip 
approwemately | mm long Gravel transport would be assumed to aocur durmg winter, Suremer traffic. though 
expected to be relatively low vobeme, could disturb nesting of brooad-rearmg enders on the rmmediate svacunety of 
pads and roads throughout the lite of the field. Early season snowmelt mn dust shadows of roads of pads could 
attract exerts 


©) Other Disturbance Factors 


Human presence, construction and dinilong activ tres. spill cleanup, and predators attracted to o.' and gas 
development areas vary comaderatly mn how much distarhance they cause. The presence of unconcealed herr ans 
whether associated with onl and gas. hunting, of recreateonal activities, 1s disturbng to erders, e.pecially during 
nesting and bread-reanng penods Commean expenence confirms that such presence generally causes herds to 
move from the mmmediate area of disturbance and may divplace them for several hours of bonger Cum: atrve 
eflects of such disturbance, with several activities Goourrmng im the same pornad of ove after the other through the 
summer scason, Could cause decrcased production and survival of young of reorwtment mmto the papel. ton 
\ttracted predators and hunteng, of course, may cause direct mortality. Predators such as fowes sitracte.! to meting 
areas Could Cause lowses wp to total tarbure for the season. Most such disturhance awocnated «ath commen 
activites Could he controlled by metigation Although ot rs bkely that hehavsoral effects resuneng tron) deter on. 
avon sd with onl ond gas devclopment would he additive to naturally ooournmng disturbances. there os me 
evidenoy for synergim, m whech the combnation of effects from natural and/or development -iclated factors 
wiwthd he greater than ther additive eflects 


J) Effects ef Habitat Alteratoom 
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Future onl and gas development me expected to aocur wath a much wnaller deturhted arca ( hocepremt ) than has 
ecourred on Prudhoe Bay -Kueparuk arca or exampic. the total area coveted by roads/pads/anrtreps for the 
Badarmm and Alpene developments shout 162 acres plas 89 acres of gravel munes (USDOL MMS. Alaska OCS 
Regie, S002 V-3). Presemably. the effect on berd popelabem of Lacrlmes for future progects. though 
addnive. would he substantially lew severe hecaue of th: wnalle: avcas omvalved Fitects trom dust tall, 
thermokart, and bydrologe change (USDOL MMS. 1998) would he restricted to much wnaller areas and. thus 
result on smaller habetat bows. Companson of gravel mune ae7s alone mndicates that Alpene and Badarm 
developments drturhed 0 and § 9 percent (respoctrvers ) of that altered by Prudhoe Bay region dev chopement 

W athdrae al of frestre ater trom lakes during «enter for comtruction of sce roads and pads would he expected to 
have almost no effect an tundra-mesting exders Water used for thes purpose ms replaced rapidly by snow met 
runoff en spring. therefore. ft would meat he brkely that « aterfhodhes depleted sommes hat on wenter wowld Later 
present decreased forageng opportunities for eders Also. esdets are present at wach bow demuty on the coastal 
plarn that nt would he wabrkely that more than a very few mdinviduals would by Chance atiempt to nest 4 lakes used 
as WemeT WaleT SOUTOYsS 


Lorw -fly eng erders could coblide with onshore burldengs or structures (or offshore drilling structures) ander 
conditions of poor visibebty (darkness. fog) Because structures cumulatively represent relatively small 
obstructions on the landscape. and birds encowmerme them when vnbrlity ms good would he expected to se and 
avoed them, bord mortality from coflroms would he expected to he low However. there rs bette enformatioan om 
which te hase a propected mortality extemate 


9) Effects of Other Factors 


Subistenoe harvesting rs estemated to remenc hundreds of spectacted erders from the Alastan populate 
annually (S8 $R 27474). Programs currently are enderway by the PWS and the NSB te enferm hunters of harvest 
chowures on these two specs of an effort te decrease thr source of mortality (USDOL PWS, O00). ners. comm) 
Effects of the other facters (e.g. frsheng-net entanglement, Meacoumulatien of towns on the fond charm) om the 
wpe Tae led erdet pre epren haat ne em currently are undetermened The effects of these acter mies on Stetlers cadets are abso 
undetcrmned Another factor that cowkd potentially affect the popelaten ms rmpraper comtarmment on disposal of 
refuse at onshore se_port camps. which cowld attract potential herd predaters. ft rs posse that an morcase on 
predaters cowld reselt on the bows of eggs. chicks. of even adult enders 


Sit fects of Nectoral § vents 


On Awgust 10, 2000. a veedent wendviorm aoowrred on the Beawt ort Sea produceng extreme «ave actren that 
eroded Goathnes and restructured harner land hehtats The term «as followe ! hy several days of sehmormal 
omperatures and |S meches of seem (Diveks and Med hall, 200) Sach anc ont could cause Comsderalyl 
mortalets of prvemle coders and those agg of emeerateeg fhroweh th) atca 


Si tft: of a Laree Of \yull 


\itheugh the + ageitede of onl «pull efiects  @noertam, of th. onc laree aetied 8 Shy (ooceheme) cr OOD) i Cat 
gravel pad) estemated om the ol «pall analysers (the mest hel) eae fot elise . Lar’. IV-1 7) were te cooer mm 
on ecmer the marme cm eremment dering the te of onl and gas pre, m Nor wet SPR A (awed alot 28 
vears) substantial lowses comb reselt- potentially tems to bow herneiod Ww’ tetals--if |. Seaseed durvmg the 
smmnet/tall seas when fhacks of exdor cout he present. emg ater ice co ced ere tached erder demrerts m 
the oeontral Beawh 4 Sea area calowlated trom | WS eurves daa. and a bers maw. Taher, sthes ( ard 
thes exposure of berds te cali, a PWS model extemetes an as. age of combs ars wold he exposed te a hares 


ull (5.91.7 hil) @ ahem 4) days on Joly (sce detarls on Sten and Plete, 1) thon. ver, om late Jel) ome crow ol 
144 Tk ’ huals > a hens ed whig’ ore Ming } py Me ryti | iw 7 hy hrehet tht talety Ala rym Pat ¢ rob r% a. rv al 
durrmg © WS aenal serves s on S01 from Port Harrow cat were lecated alone the machere Northawew NPR A 
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boundary. It is likely that mortality resulting from oil spills would be additive to naturally occurring mortality. In 
addition to direct contact losses. any declines of prey populations in foraging areas contacted by oil from a spill at 
any time of year could result in secondary impacts to eiders. affecting productivity and/or survival. Likewise. 
negative effects of a spill on shoreline and coastal marsh habitat and water quality could affect eiders adversely 
when moving from onshore brood-rearing areas to the marine environment, or in subsequent years. 


A large onshore spill released during the summer season could cause losses of molting and brood-rearing 
eiders--in addition to smaller numbers of nesting eiders--if it were to enter a heavily used lake/river system or 
coastal habitat. 


Spills from a regional pipeline or the Trans-Alaska Pipeline System would not be expected to cause subsiantial 
losses of eiders, since there are relatively low densities so far to the east on the ACP. and Steller's eiders would 
not be expected to be present in this area. Some habitat in the immediate vicinity of the pipeline contacted by oil 
would become unsuitable for nesting. brood-rearing. or foraging by eiders. Oil entering freshwater aquatic 
habitats could spread more widely. including into river deltas and nearshore marine habitats. and result in death of 
individuals contacted and/or a larger area unsuitable for the above activities. 


A tanker spill of North Slope crude oil in the Gulf of Alaska could cause substantial losses of Steller's eiders if it 
were to move west to the Cook Inlet-Kodiak Island-Alaska Peninsula area where many individuals spend the 
winter--although these represent a relatively small proportion of the total population. Oil produced by 
development of Northwest NPR-A projects would be expected to contribute only a small fraction of future spills 
of arctic oil (considered to be unlikely events) from Trans-Alaska Pipeline System tankers (0.32 spills or about 
3.3% of 9.72 total estimated tanker spills, Table App 9-14). There is a possibility that future tanker spills of North 
Slope oil--which could include NPR-A oil--could cause losses of Steller's eiders wintering in the Gulf of Alaska. 
In these instances, the contribution of oil from Northwest NPR-A to overall effects is expected to be proportional 
to its percentage in the particular shipment. 


The principal example for estimating potential effects in Prince William Sound and the northern Gulf of Alaska 
are those resulting from the Exxon Valdez oil spill, an unusually large spill (Table App 9-03). Following the 
Exxon Valdez spill, more than 30,000 dead oiled birds were collected, most of them outside Prince William Sound 
(Piatt et al., 1990). The actual toll probably was 3 to 10 times this number. No Steller's eiders were recovered. 
Recovery of any bird species from an event of this magnitude requires a lengthy period and is complicated by 
factors operating before and after the spill that increase mortality and/or decrease production of offspring. 


A more realistic projection of the risk from tanker spills is indicated by the average estimated size of tanker spills 
(Table App 9-15) that was calculated from tanker spill records (Table App 9-03). Most spills (6 of 9) are expected 
to average 4,000 bbl or less. Of these. half likely would occur in ports with readily available containment and 
cleanup equipment. When the effects save been studied. at-sea spills of this size have not been found to cause 
serious effects on bird populations. Also, they would not be expected to reach large areas of Steller's cider 
wintering habitat unti, the oil would have been rencered much less harmful by weathering and dispersion in the 
water. This suggests that for spills of this size, mortality would be relatively low and recovery periods could be 
relatively short. except for species whose populations are declining and/or have a low reproductive rate (e.g. 
Steller's eider). 


In the unlikely event that a large spill of oil produced by cumulative arctic oil development were to occur along 
the tanker route in the Gulf of Alaska. Steller's eiders could be affected. According to spili simulations by LaBelle 
and Marshail (1995). a large tanker spill assumed to occur 100 to 200 mi offshore would not be expected to 
contact sensitive coastal bird habitats for more than 30 days. Model spills 80 to 100 mi offshore contacted shore 
in 30 days). In either case, the probability of eider contact in winter would be less than 0.5 percent. and the oil 
would have dispersed as weathered patches. In addition, eider densities gencraliy are quite low in nearshore 
winter habitats. Although the effect of such a spill on the eider population wintering in the Gulf of Alaska ts likely 
to be substantial, this represents a relatively modest proportion of the world population. 
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Small spills, whether from field pipelines or spills of refined products, are expected to be contained on gravel 
pads and/or cleaned up before substantial losses could occur. However, some mortality could result from the 
cumulative effects of the numerous small spills projected (130 crude-oil and 323 refined-oil spills. which are 
assumed to be 3 bbl or less than | bbl, respectively. Table App 9-06) for the 28-year production life of prospects 
considered in this analysis. 


6) Summary 


The effects on spectacled and Steller's eiders of various cumulative factors would be likely to be substantially 
greater than for any single activity or activities associated with any individual oil and gas lease sale. Disturbance 
of some individual eiders as a result of both onshore and offshore oil and gas operations would be likely to be 
unavoidable over the long term. The effects from typical activities associated with cumulative exploration and 
development of oil and gas prospects on the North Slope. including the Northwest NPR-A and adjacent marine 
areas, may include small declines in local nesting or loss of small numbers of spectacled eiders, and potentially 
Steller's eiders, through disturbance effects on survival and productivity, predation pressure enhanced by human 
activities, and collisions with structures. 


Declines in fitness, survival, or production of young could occur where eiders are exposed frequently to various 
disturbance factors, particularly helicopter traffic. Human presence that would disturb nesting or brood-rearing 
eiders, or attract predators, could result in predation of unprotected eggs or young. Because of smaller disturbed 
areas, the effects of future project infrastrecture on eider populations--although additive to natural effects--would 
be expected to be less severe than with previous arctic developments. The frequency of such disturbance is 
expected to be highest in the vicinity of primary support facilities. Disturbances often would last less than an 
hour, but could continue for extended periods in the case of summer drilling operations. Overlap between 
cumulative project developments could increase disturbance effects. Eider populations--currently declining at a 
non-significant rate (spectacled) or unknown rate (Stelier's)--could be slow to recover from small losses or 
declines in fitness or productivity. No significant overall population effect would be expected to result from small 
losses. However, for species such as the spectacled eider that are experiencing a population decline, recovery 
from any short-term losses associated with oil and gas development could be hindered by lowered productivity 
resulting from natural occurrences. 


If a large oil spill were to occur in or reach the marine environment during high-use periods, some mortality of 
evders would be possible: any substantial loss of eiders could represent a significant effect and an important 
obstacle to full population recovery. Mortality resulting from the cumulative effects of oil and gas projects would 
be additive to natural mortality and would interfere with the recovery of these species’ ACP populations. 
Recovery from substantial mortality would not be expected to occur while the population exhibits a declining 
trend, but determination of population status could be obscured by natural variation in population numbers and 
difficulty in obtaining precise survey data. Onshore spills (also considered unlikely to occur) would be expected 
to be contained and cleaned up; however, a spill entering a lake could cause some loss of brood-rearing eiders, 
plus smaller losses of nesting individuals. Any tanker spill in the Gulf of Alaska could result in the loss of 
wintering Steller's eiders that use ACP habitats during the breeding season. 


The overall contribution of proposed activities in the Planning Area to the cumulative effects on spectacled and 
Steller's eiders is likely to be limited to occasional disturbance from aircraft overflights resulting in temporary. 
nonlethal effects. None of the management or industrial activities discussed above are likely to cause significant 
population effects across the eiders' range. Other factors (e.g.. subsistence hunting and bioaccumulation of lead 
from buckshot) may be more important in determining recovery of eider populations. 


(b) Conclusion 
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Cumulative disturbance and other factors associated with continuing oil and gas and other routine 
activities--particularly air, vehicle, and human traffic--may cause small declines in numbers of esders nesting in 
local areas, or loss of small numbers of eiders through adverse effects on productivity. enhanced predation, or 
collisions with structures. Overlap between cumulative project developments could increase these effects, 
resulting in Gecreased fitness and slower recoveiv from threatened status. particularly when populations are 
experiencing a decline such as the spectacled eider. None of the management or industrial activities discussed are 
likely to cause significant population effects. However, an oil spill reaching marine areas could result in 
sub“tantial eider mortality, a significant effect that would interfere with recovery of these species. 


1. Economy 


(1) Cumulative Analysis 


(a) Background 


Even with the activities considered in the cumulative effects scenario described in Section IV.F., the onshore and 
offshore oil industry in and near Prudhoe Bay is anticipated to decline. An authoritative source. DOE's Energy 
Information Administration (U.S. Dept. of Energy. 2001), projects North Slope oil production to decline from 
1.084 million barrels per day (MMbpd) in 2005 to 0.208 MMbpd in 2034 (Table I[V-01). This decline would 
encompass oil exploration, development, and production and its associated direct employment. Associated 
indirect employment in South Central Alaska, Fairbanks, and the North Slope Borough (NSB) and revenues to the 
Federal, State, and NSB governments are also anticipated to decline. Fluctuations in Alaska's economy from 
1975-1995 directly tracked fluctuations in oil prices and other industry factors (McDowell Group, Inc., 1999). 
Even though the Alaskan economy currently is not nearly as dependent on the oil sector as it was in the 

mid- 1980's (when the major crash in the Alaska economy occurred), the activities described in Section IVF. 
would generate employment, economic opportunity, and benefits to the cash economy of Alaska. 


The oil and gas industry--with interests in and near Prudhoe Bay and the Trans-Alaska Pipeline System 
(TAPS)--has strong interest in using the pipeline system for many years into the future. The pipeline system 
represents a tremendous capital investment. Extending the useful life of the pipeline would allow society to 
receive returns from its investment farther into the future than would be the case if oi! development on the North 
Slope were to cease. 


The oil and gas industry has reduced the costs of drilling wells and bringing new fields into production. This has 
made it more economic to develop fields that require more miles of pipeline (both onshore and offshore) to 
connect to the existing pipeline system. Examples of this are the onshore pipelines that in recent years have 
extended eastward and westward from Prudhoe Bay to the Badami and Alpine prospects. respectively. These 
onshore pipelines--and other possible future extensions proximate to the Beaufort Sea coast--make it more 
economically feasible to develop offshore prospects. This can be done by extending pipelines northward to the 
offshore, including the OCS. 


The following analysis assesses the cumulative effects on the economy in terms of |) current conditions, 
described in Section IIL.C.1; 2) economic effects from the Preferred Alternative described in Section V.B.12 ; and 
3) activities considered in the cumulative effects scenario described in Section IV.F. 


The final EIS for the renewal of the TAPS right-of-way (USDOI, BLM, 2002) evaluated the continued use of the 
TAPS for 30 years. The amount of North Slope oil assumed to be produced in the future is virtually the same as 
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projected in this EIS. However other aspects of the TAPS EIS are different than the cumulative case in this EIS 
and it therefore analyzes effects in several ways that are different than in this EIS. The TAPS EIS analyzes effects 
on the State as a whole for employment. combines oil and gas employment with hard rock mining employment. 
combines revenues to local governments along the TAPS night of way as opposed to just the NSB. and uses a 
projection model structured differently than the one used for this EIS. The analysis of effects in the TAPS EIS is 
therefore useful as a point of comparison. but for the reasons outlined above. is not the same as in this EIS. 


The effects below are expressed (in most cases) in annual averages for the sake of simplicity. However. the 
effects generally would be higher in the early years and lower in latter years. corresponding to the decline in 
production. The projected effects for the future (generally a decline) are in comparison to the baseline defined in 
Section IILC.1 (briefly summarized below). and are all based on the assumption of $30/bbI of oil and $4.27/cf for 


gas. 


(b) Effects on State and Local Revenues 


The Northwest NPR-A Preferred Alternative would generate the following revenues: 


¢ $1 million revenue average annual to the North Slope Borough: 
¢ $89 million average annual to the State: and 
* $33 million average annual to the Federal Government. 


The Northeast NPR-A Planning Area alone would generate considerable revenues in the future. According to the 
Final EIS for the Northeast National Petroleum Reserve-Alaska Integrated Activity Plan (USDOI, BLM. and 
MMS. 1998). oil from the NPR-A at $18/bbI could generate additive annual revenues of: 


¢ $28 million as the State and North Slope Borough share of royalty receipts: 
* $3 million as property tax to the State: 

¢ $48 million as severance tax to the State: and 

¢ $28 million as the Federal share of royalty receipts. 


For purposes of analysis. the $28 million royalty receipts are assumed to be divided so that the State receives $13 
million and the Borough $15 million. 


Not counting the Northeast NPR-A, other components of the cumulative effects could generate the following 
additive annual revenues: 


* $15 million as the State share of royalty receipts: 

¢ $7 million as State income tax: 

¢ $4 million as State spill and conservation tax: 

¢ $41 million as the Federal share of royalty receipts: and 
* $56 million as Federal income tax. 


In total, the cumulative effects would generate the following additive average annual revenues: 
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¢ $16 million to the North Slope Borough: 
¢ $108 million to the State: and 
¢ $158 million to the Federal Government. 


This is in comparison to the year 2000 cevenues for the NSB of $245 million. year 2001 State operating budget of 
$4.3 billion, and year 2001 Federal receipts of all types of $1.7 trillion. 


(c) Effects on Employment and Personal income 


The cumulative gains in direct employment would include additive jobs in petroleum exploration. development. 
and production, plus oil-spill cleanup activities. The direct employment would generate indirect and induced 
employment and associated personal income for all the workers. The cumulative effects are projected to generate 
additive employment and personal income increases as follows: 


¢ 232 jobs annual average for NSB residents during development, declining to 40 during production. These 
include direct oi] industry employment, indirect. and induced employment. 

¢ $16.3 million in total average annual personal income for workers residing in the NSB during development. 
declining to $3.7 million during production. 

* 7,480 jobs annual average during development. declining to 3,750 during production. These jobs are for 
workers on the North Slope who reside in Southcentral Alaska and Fairbanks. These include direct oil 

¢ $443 million in total average annual personal income for workers residing in Southcentral Alaska and 
Fairbanks during development, declining to $240 million during production. 

* 60 to 190 jobs for 6 months for cleanup of unlikely oi! spills in the Beaufort Sea. 


The above information is derived from Section IV.C.12 of this LAP/EIS, Section V.C.11 of the Liberty Final EIS 
(USDOL, MMS. Alaska OCS Region, 2002b), and Section V.C.10 of the Beaufort Sea Sales 186, 195, and 202 
Draft EIS (USDOL, MMS, Alaska OCS Region, 2002c). In addition to the North Slope workers who reside in 
South central Alaska and Fairbanks, additional workers commute to residences outside the State. Approximately 
30 percent of current North Slope workforce in the classification of oil and gas workers commutes to locations 
outside the State (Hadland, pers. comm., 2002; Hadland and Landry, 2002). However. the workers commuting to 
residences outside the State would not generate economic effects of indirect and induced employment or 
expenditure of income in the State and would have a negligible effect on the economy of the rest of the U.S. Total 
NSB employment exclusive of oi! workers in 1998 was 4.651 (Table IIl-11). The projected employment for 
workers on the North Slope residing in Southcentral Alaska and Fairbanks is in comparison to 1998 NSB 
employment in mining (assumed to be all oi] employment) of 4,753. Of these. 70 percent (3.329) reside in the rest 
of Alaska outside the NSB. primarily in Southcentral Alaska and Fairbanks. Employment projections can also be 
compared to the total number of workers in Southcentral Alaska and Fairbanks in 2002 (284.000, see Table 
1-10). 


Aggregate personal income in 1999 was $200 million for the NSB and $13.2 billion for Southcentral Alaska and 
Fairbanks. 


(2) Conclusion 


In total, the cumulative effects would generate the following additive average annual revenues: 
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$16 million to the NSB; $108 million to the State: and $158 million to the Federal Government. 


The cumulative effects are projected to generate additive employment and pers»nal income increases as follows: 


¢ 232 jobs annual average for NSB residents during development, declining to 40 during production. These 
seal Maman oi tad , ities asi Sedeeeh amail 

° $16.3 million in total average annual personal income for workers sesiding in the NSB during development. 
declining to $3.7 million during production. 

* 7,480 jobs annual average during development, declining to 3.750 during production. These jobs are for 
workers on the North Slope who reside in South Central Alaska and Fairbanks. These include direct oil 

* $436 million in total average annual personal income for workers residing in South Central Alaska and 
Fairbanks during development. declining to $240 million during production. 

* 60 to 1990 jobs for 6 months for cleanup of unlikely oil spills in the Beaufort Sea. 


(a) Multiple Sales 


The effect of multiple sales for the Preferred Alternative is projected to be approximately two times that of the 
first sale for this alternative. This would be in addition to the other effects projected for the cumulative case 
above. 


(b) Effects Along the Transportation Route 


In the unlikely event of a spill of 250,000 barrels of oil in the Gulf of Alaska, activities associated with cleaning it 
up would employ about the same number of workers as associated with the Exxon Valde: spill. About 10,000 
cleanup workers worked for 6 months in the first year with the number declining to zero by the fourth year 
following the spill. Price inflation above 25 percent occurred during the first 6 months of the cleanup operation. 
These workers may be temporary additive workers--workers that would otherwise be unemployed or 
underemployed. If skilled workers (e.g. boat captains and helicopter pilots) and unskilled workers are attracted 
away from thier normal jobs by the temporary high compensation, some temporary adverse effects may occur to 
thier original or dependent fields of employment. In either case, a net increase in income to the communities and 
the State would be expected. A very large oil spill may also represent temporary lost opportunity for certain fields 
of employment (¢.g.. commerical fishing). See also Section IX.B.3.k of the Liberty Final EIS (USDOI, MMS. 
Alaska OCS Region, 2002b) for details. The same economic effects could occur whether the spill was in the Gulf 
of Alaska or farther south along the Canadian or U.S. west coast bordering on the Pacific Ocean. 


(c) Effects of Subsistence Disruptions on the North Slope Borough's Economy 


The cumulative effect of disruptions to the harvest of subsistence resources could affect the economic well-being 
of NSB residents, mainly through the loss of some part of those resources. See Section IV_F.8.n for effects on 
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m. Cultural Resources 


(1) Cumulative Analysis 


While oil and gas exploration and development in the Northwest NPR-A (as described for Alternative A Section 
IV.C.13 and the Preferred Alternative Section V.B.13) are the primary contributing activities in terms of 
cunwlative effects analysis of cultural resources in the Planning Area. there are other contributing factors that. in 
some cases, may be of greater magnitude. These include permitted activities such as non-oil and -gas-related 
overland moves, scientific data gathering. recre2tional use by the public, and activities ancillary to BLM's 
management of the area. Activities outside the Planning Area would not be expected to have any impact on 
cultural resources within the Planning Area. though the effects on cultural resources across the North Slope would 
be additive for a greater overall cumulative result. 


Cultural resources are not ubiquitous across the North Slope. as are (for example) soils, habitat, and wildlife. 
Because of the circumstances associated with their creation. the presence/location of cultural deposits--the 
physical remains of past human activity--are predictable only to a limited degree. As a result. most of the locales 
where they are present remain unknown. Therefore. it is difficult to assess what the cumulative impacts to the 
resource might be. Obviously. the more oil and gas associated activities that would occur, the more area that 
would be potentially impacted. and the greater the chance that locales of cultural resources would be impacted. 


Generally speaking. cultural resources, because of their surface or near-surface stratigraphic contexts, are 
vulnerable to any surface or subsurface-disturbing activity. Unlike many paleontological deposits, cultural 
resources on the North Slope are not so deeply buried that they are well protected by nature. Because of this. 
cultural resources would be more likely to be impacted as the result of exploration than from development 
activities. This is because basic exploration activities such as seismic work, ice road and pad construction, and 
overland travel impact a much greater surface area than does the construction associated with 

Although snow cover and frozen ground may offer some protection to cultural deposits. they also disguise the 
surface, making cultural manifestations difficult to recognize and avoid. This circumstance is further complicated 
by the fact that most exploration-related operations occur in the low light conditions of winter. This points up the 
advisability of engaging in surveys of proposed activity areas and overland travel routes during the snow-free 
months preceding the initiation of winter exploration activities. 


(a) Effects of Gravel Extraction 


A significant potential impact to cultural resources would be the excavation of gravel for well pads. roads, and 
airstnips associated with development. Most prehistoric and historic sites are--for obvious reasons in a region that 
often seems to be more water than land--located on well-drained ground. On the North Slope. well-drained 
ground equates with gravel deposits, which are not common in the northern NPR-A. As a result, a gravel deposit 
that has some degree of surface exposure would likely have a cultural resources site associated with it. Therefore. 
the more gravel deposits that are excavated for the construction of permanent facilities associated with 
development, the more chances that significant impacts to cultural resources would occur. 


(b) Effects of Natural Events 


Most cultural deposits on the North Slope are revealed as the result of natural processes. Usually this occurs as a 
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result of a locale having only a thin layer (or the absence) of organic soil. resulting in sparse vegetation and 
making the locale susceptible to wind erosion. In most cases this type of natural impact 1s viewed as positive 
rather than negative, as it reveals the presence ~f sites and usually generates no significant adverse effects. The 
action of flowing water. seasonal freezing and thawing (cryoturbation). thermokarsting. and solifluction can also 
reveal cultural deposits but can often cause significant negative impacts as well. 


(c) Effects of a Large Oil Spill 


The effects of a large terrestrial oil spill on a cultural deposit would be directly related to the time of year and the 
context of the resource. If the spill were to occur during the non-snow/unfrozen surface months. then the potential 
level of impact would be significantly higher. In an unfrozen context. surface or near-surface cultural resources 
could be easily impacted. pnmanly by being contaminated so that radiocarbon and other elemental assays would 
be valueless. In this case it is assumed that the majority of the impacts would occur as the result of the cleanup 
rather than the actual spill. During the frozen months. both a spill and the resulting cleanup would be considerably 


less impacting. 


(2) Conclusion 


The cumulative effects of ot! and gas exploration and development within the Planning Area and across the North 
Slope would be expected to impact cultural resources to some degree. However. because of the nature of cultural 
deposits, (i.¢.. their generally unpredictable location and context on surface or near-surface). the magnitude of the 
impact is difficult to estimate. However, it ts expected that if current procedures for survey and inventory before 
exploration and development activities were to be continued, the impact to the resource would be minimal. 
Cultural resources, like paleontological resources. are nonrenewable. Once they are impacted through 
displacement or contamination their value may be greatly compromised. 


n. Subsistence-Harvest Patterns 


(1) Cumulative Analysis 


In addition to multiple sales under Alternative A, other activities that may affect subsistence resources and 
subsistence-harvest patterns on Alaska's North Slope include oi! and gas development in the Northeast NPR-A. 
Federal and State offshore oi! development. State onshore oi! development. and oil and gas transportation by 
pipe line . 


Future cumulative development in the NPR-A could include one or more of the three following scenarios: 


|. Offshore Scenario--Development of an oil field in the Smith Bay-Dease Inlet area: 

2. Central and Southern NPR-A Scenario--Deve'»pment of potential oi! fields inland: and 

3. Kuukpik/ASRC Lands Scenario--Development of a field on Kuukpik lands near Nuigsut. Under this 
scenario, development along the Colville River would increase over that associated with the Alpine and 


Because little baseline biological. habitat. or subsistence-harvest data has preceded oi] development on the North 
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Slope. would be difficult to disassociate the cumulative effects of o1l developmen im the region from the 
relatively recent processes of extreme local social change. Proper assessment of cumulative effects on the North 
Slope is critical. but separating the effects of an oil-development project from those of general social change can 
be difficult. 


of potential oi! spills. norse and traffic disturbance. or disturbance from construction activities associated with ice 
to those within it. 


disturbance and habitat impacts on terrestrial mammals. freshwater and marine fish. birds. bowhead whales. and 
beluga and other marine mammals. Direct effects include delay or deflection of resource populations’ movements 
and mortality: indirect effects include destruction or degradation of habitat and changes om productivity. 


Access to subsistence-hunting areas and subsistence resources--and the use of subsistence re ources-- would 
change if oi! development were to reduce the availability of revources or alter thei distribution patterns. Mayor 
factors considered in the effects analysis of subsistence-harvest patterns of the communities of Point Lay. 
Wainwright, Barrow. Atgasuk. and Nuigsut are: |) heavy reliance on caribou, fish, birds. and bowhead whales in 
the annual subsistence harvest. 2) the overlap of subsistence-hunting ranges for many species harvested by these 
Native communities, and 3) subsistence hunting and fishing are central cultural values im the Inupiat way of life. 
Chronic cumulative biological effects to subsistence resources would affect their harvests. Potential effects from 
oil spills and noise disturbance could affect |) seal hunting during the winter, 2) whale. seal. bird. and caribou 
hunting im spring: and 3) whale. seal. bird. walrus. and caribou hunting during the open-water season. 


Cumulative effects to bowhead whales are a serious concern. If incrcased noise were to cause whales to deflect 
bowhead whale harvest could be adversely affected. Ideah,. ongoing seismic operations would be seasonally 
foreseeable development proyects would be expected to be close to shore and away from traditional bowhead 


Any actual or perceived disruption of the bowhead whale harvest from oil spills and any actual or perceived 
tainting anywhere during the bowhead's immigration. summer feeding. and fall migration could disrupt the 
bowhead hunt for an entire season. even though whales still would be available. Tarnting concerns also would 
apply to polar bears. seals, fish. and birds. Biological effects on other subsistence resources might not affect 
species’ distributions or populations, but disturbance could force hunters to make more frequent and longer trips 
to harvest enough resources in a given seascn. For beluga whales. more traditionally flexible hunting patierns 
could reduce the effects of noise and disturbance. Hunters can take belugas in ice leads and open water at various 
times from early May to late July. This seasonal flexibility could constitute possible mitigation against norse and 
disturbance effects. In the unlikely event that a large oi' spill were to occur, it could cause potential short-term 
(but significant) adverse effects to long-tasled ducks and king and common eider populations. Subsistence-bird 
resources might only expenence short-term. local disturbance. but such disturbance could caus waterfowl to 
avoid productive subsistence-hunting sites. For the spring subsistence-waterfow! harvest. cumulative loss of 
habitat from development activities and population losses from oil spills could significantly disrupt harvests. An 
onshore pipeline spill that contacted rivers and streams could kill many fish and affect these fish populations. 
Although polar bears are most often hupted opportunistically by North Slope subsistence hunters while in pursuit 
of more-preferred subsistence resources, a potential loss of polar bears from otl-spill effects could reduce their 
availability locally to subsistence users. 


Limited monitoring data limit effective assessment of cumulative subsistence-resource damage. resource 
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displacement: changes im hunter access to resources, increased Competition: contamination levels in subsistence 
resources, harvest reductions; and increased effon. msk. and cost to hunters. Effects cannot be properly projected 
regime must include serous attention to traditional Inupiat knowledge of subsistence resources and practices. 
Development already has caused increased regulation of subsistence hunting. reduced access to hunting and 
(Haynes and Pedersen, 1989). These trends show why it is vital to monitor subsistence resources and harvests. In 
a case study by Pedersen ei al. (2000). they recommended that government, industry. and local subsistence 
representatives collaborate m assessing the interaction of subsistence patterns and the expansion of industnalized 
areas on the North Slope. They believed this coordination should include: |) meaningful and increased 
participation by local subsistence representatives from affected Inupiat communities in leasing. exploration. 
development. and production activities; 2) direct involvement of local subsistence representatives and locally 
trained staff in the development of protocols to implement monitoring. assessment. and evaluation of the 
effectiveness of subsi-tence protection plans and mitigation, 3) a commitment to long-term collection of times 
senes data on the quantitative. temporal. and spatial dimensions of household subsistence harvest activities in 
affected Inupiat communities to provide effective measures for monitoring. assessing. and evaluating effects on 
subsistence activities, and 4) more and better coordinated studies between industry and local subsistence 
representatives on the cumulative impacts on subsistence resource productivity, harvest activities, and harvester 
access. 


(a) Native Views Concerning Cumulative Effects on Subsistence-Harvest Patterns 


Cumulative effects from oil development have been. and continue to be, paramount concerns for North Slope 
residents. The North Slope Borough has articulated its concerns about potential effects to subsistence hunting and 
“about the cumulative impacts of all industrial and human activities on the North Slope and its residents. 
Consideration of these impacts must take into account: industrial activities occurring offshore and at existing oil 
fields to the east: scientific research efforts: sport hunting and recreational uses of lands: and the enforcement of 
regulations governing the harvest of fish and wildlife resources by local residents. To date. no agency has 
addressed the concerns of Borough residents over how cumulative impacts might affect life on the North Slope” 
(North Slope Borough, 1997). 


Former Barrow Mayor Ben Nageak spoke at public hearings for the Northeast NPR-A LAP/EIS in Barrow in 
January 1997. He said one of the key issues in developing the Reserve was to identify “a mechanism for 
recognizing and mitigating the potential cumulative impacts of multiple industnal operations” (Nageak. as cited in 
USDOI, BLM, 1997b). At a Liberty Development Project information update meeting in November 1999, Ron 
Brower, head of the Inupiat Heritage Center in Barrow, asked about future leasing and development plans and 
noted that MMS seemed to be doing proyects prece by prece when instead it should be studying cumulative 
impacts. He believed new data and new development projections were needed and wanted to see a “new blueprint 
[for development] from aerial flights to underwater impacts” (Brower, as cited in USDOL, MMS. 1998). At the 
same meeting, Maggie Ahmaogak. Executive Director of the Alaska Eskimo Whaling Commission, asked that 
MMS take into account cumulative risks. 


Cumulative effects from oil development have been and continue to be paramount concerns to North Slope 
residents. Kaktovik resident Michael Jeffrey. testifying at hearings for the first offshore oil and gas lease sale. 
perceived early on a social impact from government actions, stating that there was a cumulative effect on the 
villagers from having to participate in hearings and meetings. People knew that the issues were important. so they 
had to take time off from working and hunting to attend. Jeffrey believed the documents to be too technical, and 
to facilitate villagers’ familiarity with them. he suggested that timelines and schedules be extended in 
non-English-speaking communities so that there was enough time to translate documents (USDOL, MMS. 1979b). 
Sam Taalak, Nuiqsut's Mayor in 1982, saw the onslaught of cumulative activity 18 years ago: “We presently live 
at Nuiqsut and for the moment we're hemmed in from all sides by major oi! explorations. even from the coast 
front” (Taalak, 1983, as cited in USDOI, MMS, 1983). Leonard Lampe, another former Mayor of Nuiqsut, noted 
that the village has begun to consider the long-term effect of oi! development on their subsistence lifestyle and 





IvV-472 7 Wf ENVIRONMENTAL CONSEQUENCES 














Final imegrated Activity Plan/Exvwonmental Impact Sutement. 2003 





Inupiat culture: “it's time to look at things seriously and ask if it's worth m. That's what the town is asking ascif™ 
(Lavrakas, 1996). 


Thomas Napageak. Nuiqsut Native Village Pressdemt and Chairman of the Alaska Eskimo Whaling Commission. 
has clarified some of these concern. In a January 10, 1997. meeting with MMS in Anchorage over a possible 
Nuigsut Deferral for OCS Lease Sa'e 170. Mr. Napageak explained that the people of Nuigsut have begun to 
focus on cumulative effects because they are concerned that when the Northstar Project proceeds. will be out 
there and affecting the community and its ability to harvest subsistence resources for 15 tc 20 years. Such 
development directly affects Nuigsut. Mr. Napageak wanted OCS Lease Sale 170 stipulations to deal with 
cumulative effects from the sale, and from other proyects. and clear language about cumulative effects im the EIS. 
He wanted to see protective language developed for leases in the OCS Lease Sale 170 area that would extend to. 
and bind lessees with, leases from past sales. He believed suck language would cover Nuiqsut's concerns about 
cumulative effects from other projected activities (Casey, 1997. pers. comm.). 


Al a scoping mecting in Nuigsut for the Northeast NPR-A LAP/EIS. Mr. Napageak noted again the importance of 
assessing Curmulative effects on subsistence resources and harvests. especially the cumulat:ve and indirect effects 
of existing and potential oi! development on Nuiqsut. He remarked, “Federal leasing cannot be examuned in 
tsolation as though none of this other development and potential development were going on” (USDOL, BLM. 
1997a). At a BLM symposium on the NPR-A held later the same month, he reaffirmed this concern: 
“Accumulated impact effects that would hinder the community and the socioeconomics of the community. how i 
will be affected by Alpine and presumably by NPR-A., these...really need to be considered” (Napageak, as cited in 
USDOI. MMS. 1997b). At an information update meeting in November 1999 for the Liberty Development 
Project. Elders Ruth Nukapigak and Marjone Ahnupkana reaffirmed local concern for ongoing effects from oil 
development. saying that Eskimo traditions of long ago were going away with the oil companies coming in 
(Ahnupkana, as cited in USDOL, MMS. Alaska OCS Region, 1999). 


Without some mechanism to ensure subsistence hunters access to and through development areas and a protocol 
for defining “no-fire” zones around development sites, the overall ability to reach subsistence-harvest areas by 


competition, 

hunter nsk. and increased hunter costs have been established. Without a process in place for monitoring harvest 
patterns and the effectiveness of current mitigation measures, that would necessarily include serious attention to 
traditional Inupiat knowledge of subsistence resources and practices, no truly informed projection can be made 
about cumulative effects on subsistence on a systematic and regular basis. The need for an ongoing monitoring 
effon already has been demonstrated, as initial research has already shown that North Slope ot! develo, »ment has 
produced more regulation of local subsistence pursurts, reduced access to hunting and fishing areas. anered 
habitat. and intensified the competition by nonsubsrstence hunters for fish and wildlife (Haynes and Pedersen. 
1989). 


In a forty-page. March 2002 letter to the U.S. Army Corps of Engineers, Nuigsut's Kuukpik Corporation, the 
Native Village of Nuiqsut, the City of Nuiqsut, and the Kuukpikmiut Subsistence Oversight Panel voiced strong 
opposition to Phillips Alaska’s proposed development of the Fyord and Nanug satellite fields near the Alpine 
development project. They called for the COE to prepare an EIS to address the multitude of potential impacts they 
believe will occur from this expansion. particularly a proposed north-south connecting road in a development 
scenano that had been promoted as “roadless.” They also want the COE and Phillips to address broken 
agreements and permitting lapses with Kuukpik over: (1) exceeding employment ceilings and aircraft flights at 
Alpine and winter drilling activity on the Colville Delta, (2) the proposed building of additional vertical suppor 
members (VSM's) for satellite developments when existing VSM's were supposed to be adequate. (3) yet to be 
delivered studies on caribou in the Colville River Delta and the Alpine Sociocultural Study report. and (4) poorly 
projected and analyzed drilling activity and pipeline impacts from the Tarn and Meltwater Projects. In its letter to 
the COE, Nuiqsut concluded: “In essence. this whole letter is about cumulatively significant impacts, ranging 
from the manner in which Alpine impacts have exceeded projections...” (Kuukpik Corporation et al., 2002). 
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impacts on subsistence resources and hunter access to those resources. The mnovative SAP formed under the 
leasing effon for the Northeast NPR-A Planning Area is made up of BLM. State. and local community 
representatives and has held a number of meetings since 1999. The group investigates conflicts between 
subsistence hunters and oil exploration and development activities, verifies the level of conflict. and proposes 
actions to the lessee and BLM for resolution. ft 1s this type of group that may resolve some of the on-goung 
monsorng. mitigation. and enforcement concerns with subsistence. 


Any local or more extensive imierconnecting road system could bring umpacts from mcreased access to 
subsistence resources. More specifically. increased access could imcrease hunting pressure and mcrease 
competition for subsistence resources from both subsistence and nonsubsistence hunters. Increased harvest levels 
could potentially make game scarcer near the road proper. Reduced abundance and distribution of caribou and 
other terrestrial mammals would be expected along the road corndor from hunting. trapping. recreation. and 
tournst traffic associated with an interconnecting road. Increased hunting pressure in arcas of high goose 
concentration could lead to declines in bird use of these areas. As a result of increased hunting pressure and 
reduced abundance. hunts could take longer as hunters would have to travel farther trom the road corndor to 
successfully reach game or be forced to hunt in nontraditional areas. On the other hand. access could be 
diminished for subsistence hunters if the same problems were to arise om unitized ol fields where subsistence 
access has been curtatled near development sites by enforced no-fire zones. 


(b) Cumulative Effects of Disturbance and Oil Spills on Subsistence Resources 


The following 1s a summary of effects on subsistence resources from oil spills. disturbance. and habitat boss. 


Terrestnal Mammals: Cumulative oil and gas development on the North Slope could result in a long-term 
displacement and/or functional loss of habitat for CAH, TLH. and WAH caribou over the life of the sales. At 
present. cumulative oil development in the Prudhoe Bay-Kuparuk area has caused displacement of CAH caribou 
from a portion of the calving range. with a shift mn calving distribution away from the oil fields. Future State 
oil-lease sales on the Arctic Slope between NPR-A and ANWR. and in the foothills of the Brooks Range would 
increase the amount of activity associated with oi! exploration and development within the CAH range. Future 
State offshore leases in the Beaufort Sea could expose TLH and CAH caribou to additional activities related to on! 
and gas development through onshore facilities to support offshore leases. 


The alteration of more than 8.000 acres of tundra habitat in the Prudhoe Bay area has not had any apparent effect 
on the distribution and abundance of other terrestrial mammals. with the possible exception of arctic foxes that 

apparently have increased near the oil fields. Muskoxen have continued to expand thew range westward across the 
North Slope from an introduced population im the ANWR. There are no apparent effects on grizzly bears. wolves. 


Cumulative impacts to caribou could be reduced by not allowing leasing in the most sensitive areas. by 


consolidating facilities (especially reducing the number of roads). by reducing the footprint of development. by 
prohibiteng roads between fields: and by restricting surface and air traffic, humans on foot, and other activities 


during the calving season. 


Freshwater Fish) Wide-ranging increases in impacts to arctic fish populations found on the North Slope would not 
be anticipated based on the cumulative analysis. Also. synergistic impacts to fish from disturbance related to on! 
and gas production in this plan would not be anticipated. Countervailing effects related to extraction at gravel 
sites would be possible in certain situations. Past reclamation of deep pits that have heen mined has proved 
beneficial when new habstat for arctic fish species has been established. 
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Manne Fish: The additonal effect of sersmac surveys and comstruction-related activities above those expected 
from Alternative A would be anticipated to be proportional to the number of future activites. Effects on marine 
fish populations could be greater if there were insufficient tume for full recovery between these activities. 
Offshore cumulative case onl spills would be expected to have mostly sublethal effects on manne fish populations. 
Spills that might emter coastal waters would be cupe ‘ed to affect a greater percentage of fish than estimated for 
Alternative A. Assurming sufficient recovery time between spills. the recovery from cach cumulative case spill 
would be expected within 3 toS years. 


Birds: Overall cumulative effects of ot! industry activities on durds potentially could be substantial on the case of 
loon species and king esder. and significant im the case of long-tailed duck and king and common 
exders--primanily as a result of mortality im the unlikely event a large oil spill were to occur. Although the chance 
of onl-spill occurrence ts relatively small, the potential would be highest for contact with bird concentrations in the 
vicinity of primary suppor facilities. Also. as a result of the apparent decline mm populations of some species (for 
example, several sea duck species). and the challenge of recovering spilled o:. particularly in broken-ice 
conditions. there 1s uncertainty as to the ultimate effect of amy spilis on bird populations. Disturbance could cause 
some small loss of productivity and lowered fitness or survival of burds occupying areas with high levels of 
industry activity. but these effects would not be expected to be significant. Effects resulting from oil and gas 
development activities ‘kcly would be additive to naturally occurring effects or those occurnng as a result of 
other activities in Nortieweu NPR-A. 


Bowhead Whales: Overall. exposure of bowhead whales to nose from oil and gas operations would not be 
expected to kill amy bowhead whales. but some could expenence temporary. nonlethal effects. Whales exposed to 
spilled oil likely would expenence temporary. nonlethal effects although prolonged exposure to freshly spilled on! 
could kill some whales. The incremental contribution of effects from any Northwest NPR-A oil and gas 
development added to the overall effects under the cumulative case would not be likely to result mm an adverse 
effect on the bowhead whale population. 


Beluga Whales and Other Marine Mammals In the Beaufort Sea. nore and disturbance from on-ice sersmac 
surveys during any one year would affect breeding ringed seals on that area for no more than | year. because only 
a small fraction (less than 1%) of the population would be likely to be exposed to and potentially be disturbed by 
the operations Subsequent surveys in other areas during other years have disturbed different seals and would be 
expected to im the future A few pups could be lost because mothers might abandon maternity lairs or because 
sersmic vehicles might destroy snow lairs along the shot line. Past sersmic exploration on the sea ice over several 
years might have killed some pups and displaced some seals locally very near seismic lines (within | 50 m) during 
operations for that we season However, these additive effects probably were not significant to the seal population 
above changes in distribution associated with changes im sea ie. 


Norse and disturbance effects on seals. walrus. and beluga and gray whales in the Beaufort Sea from an estimated 
total of more than 450 helicopter round trips per month and at least 200 vessel round trips per month should last 
only a few minutes to less than an hour for any one disturbance event. Disturbance reactions of seals. walrus, and 
beluga and gray whales would be bref. they would return to normal behavior patterns and distribution shortly 
after the boat or aircraft had left the area. Effects would not be expected to be additive or synergistic because 
disturbance reactions most likely would involv. different anumals and occur in different areas Seals and walrus 
also could get used to aircraft and vessets, if they were to encounter them routinely. 


Ringed and bearded seals. walrus, and beluga and gray whales have been exposed to otl-exploration activities im 
Activities in the Beaufort Sea--as well as barge traffic to the North Slope. and some icebreaker activity to support 
cal exploration--rmght increase in the future These activities could affect how seals are distributed near the 
activity for | season (or less than | year) during high levels of activity. However, some seals would habituate to 
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would not be likely to affect the overall abundance. productivity, or distribution of nnged and bearded seals. 
walruses, and beluga whales in Alaska's Beaufort Sea. 


Cumulative note sources that could affect beluga and giay whales would be from sersmic activities and drilling 
(and other nowse associated with exploration, development. and production operations). vessel and aircraft traffic. 
construction, and o1l-spill cleanup. Underwater industrial notse. including dniling noise measured from artificial 
gravel islands, has not been audible in the water more than a few kilometers away. Because the beluga whale's 
migration corndor is far offshore of the barner islands. seismic exploration, drilling. development, and production 


notse from most development in the nearshore area would not be likely to reach many migrating beluga or gray 
whales. Noise also would be unlikely to affect the few whales that could be in lagoon entrances or inside the 


barner islands because of the rapid attenuation of industrial sounds in a shallow-water environment. Because 
island and pipeline construction would occur during the winter and be well inside the barrier islands, n would not 
be likely to affect beluga or gray whales. 


An important habitat for marine mammals is the active-ice, or ice-flaw, zone. Seals, walrus, and beluga whales 
would be most vulnerable to spills contacting this zone. polar bears would be most vulnerable to spills contacting 
the flaw zone or the coast. Offshore spills would obviously pose a higher nsk to marine mammals than onshore 
spills. but along the coast of the Planning Area. some aggregations of seals and walrus and a small number of 
polar bears could be contaminated by onshore spills that reach marine waters and could suffer lethal or sublethal 
effects. The most noticeable effects of potential oil spills from offshore oil activities would be through 
contamination of seals, walrus, and polar bears, with lesser effects on beluga whales. Losses from an estimated | 
to 3 oil spills of 1,009 bbI could be: < 1.000 seal pups and adults, < 1,000 walrus calves and adults, and < 30 
polar bears (out of a population of 2.272 to 2.500 bears). These losses would be likely to be replaced within one 
generation or less (with a generation of about 5 years for ringed seals and at least 7 years for polar bears). Beluga 
whales would be likely to suffer low mortality < 10 whales). with population recovery expected within | year 


(c) Cumulative Effects on Habitat 


The gradual and continual loss of habitat associated with oil and gas development on the North Slope has been 
documented in a number of studics (Walker et al., 1986; Walker, 1986; Walker et al.. 1987; Walker, Cate, Brown. 
and Racine, 1987, Walker and Walker, 1991). Walker et al. (1987), in a geobotanical mapping study, concluded 
that by 1986 the Prudhoe Bay oil field occupied about S00 km? between the Kuparuk and Sagavanirktok Rivers 
that included 359 km of roads, 21 km? of tundra covered by gravel, and 14 km’ that had been flooded by road and 
gravel-pad construction. Growth since 1968 had proceeded at a constant rate. and it was noted that construction at 
the Kuparuk Field was proceeding at a simular rate, thus doubling the total rate of development. Walker et al. 
(1987) considered these to be mayor landscape impacts and recommended that the implications to wetland values. 
wildlife corndors, and caribou calving grounds be addressed. It was suggested that such studies (which are 
necessary for assessing Cumulative umpacts in the region) would be hampered by the lack of baseline information 
at Prudhoe Bay prior to development. Nevertheless. methods needed to be developed to assess cumulative 
impacts so as to foster better comprehensive regional planning on Alaska’s ACP. Although recent innovations in 
the oi! industry have reduced the size of an oil field “footprint” (Robertson, 1989), habitat loss must continually 
he assessed and such information used to keep track of cumulative effects to wildlife populations, subsistence 
resources, and subsistence harvests. 


Development has directly covered about 7,000 acres through the construction of 350 mi of roads, 90 pads, and 14 
gravel mines (Table 1V-09). The mines cover more than 1.500 acres. Development in the Prudhoe Bay and 
Kuparuk areas has directly affected about 9.500 acres because of gravel excavation and filling. and indirectly 
affects many adjacent acres of vegetation. The total affected acreage is a small part of © « ACP. and cumulative 
effects probably are not significant to the overall productivity of tundra plants in this area. It is important to 
remember that ongoing oil development proyects--such as Alpine, Badarm. and Northstar--have required a much 
smaller acreage footprint than existing and past projects on the North Slope. 
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Alterations from offshore production platform-island construction, trench dredging. and pipeline burial would be 
expected to affect some benthic organisms and some fish species within | km for less than | year or season. 
These activities also could temporarily affect the availability of some local food sources for these species up to | 
to 3 km (0.62 to 1.9 mi) distance during island construction, but these activities would not be expected to affect 
food availability for seals over the long term. The effect of future onshore facilities siting (dust fallout, 
thermokarst, and hydrologic change) on bird populations, though additive, would be significantly less severe. 
because they would be restricted to much smaller areas and result in less habitat loss. Pads, gravel quarries, 
pipelines, pump stations, and gravel roads that cross much of the Central Arctic herd’s calving range actually have 
destroyed only about 3 to 4 percent of the tundra grazing habitat for caribou. 


An increase in abundance of deciduous shrubs (less favorable caribou forage), especially birch, and a decline in 
the abundance of grasses/sedges such as Eriophorum vaginatum (an especially important food of calving caribou) 
would be predicted if a significant increase in average temperature were to occur in the Arctic--an effect that 
could reduce the productivity of caribou habitats on the Arctic Slope (Anderson and Weller, 1996). Over decades. 
warming temperatures could result in the invasion of tundra habitat by taiga woody plants (taiga forests)--a less 
favorable habitat for tundra mammals and some bird species--thereby adversely affecting their populations 
(Anderson and Weller, 1996). 


(d) Effects along the Transportation Route 


Statistically, the most likely number of spills from TAPS tankers is 9 (Table App9-15). In Alaskan waters, the 
probable oil-tanker route lies seaward of the 200-mi Economic Exclusion Zone boundary except in the north 
central Gulf of Alaska, where the transportation route leaves Prince William Sound. Oil spilled along most of this 
route would tend to move parallel to the Alaska Peninsula and the Aleutian Islands, rather than toward the coast, 
where vulnerable resource populations could be contacted. Oil spilled from a tanker after exiting Prince William 
Sound could contact the Kodiak and Alaska Peninsula areas. 


Ongoing tanker transportation of oil from Valdez to the West Coast could cause serious and long-term, 
cumulative effects on some subsistence resources in Prince William Sound and the Gulf of Alaska, especially on 
marine and coastal birds, sea otters, and harbor seals, with less severe effects on river otters and brown and black 
bears. Economic losses could be expected for 2 years to the commercial-fishing industry, and a serious loss to the 
subsistence fishery also would be expected. Effects on species along the tanker transportation route south of the 
Gulf of Alaska would be expected to be about the same or less than those described above because there are few 
and limited subsistence harvests of any species along this corridor outside Alaska. The threat of an oil spill to 
subsistence fisheries, particularly salmon, in the Pacific Northwest and the small subsistence gray whale hunt of 
the Makah tribe on the Washington coast along the tankering corridor appears to be limited. 


(e) Arctic Climate Change and Global Warming 


The Council on Environmental Quality (CEQ) bases its guidance on the NEPA regulations which mandate that all 
“reasonably foreseeable” environmental impacts of a proposed federal action have to be considered in the NEPA 
assessment. The CEQ considers that there is adequate scientific evidence (for example, in the Second Assessment 
Report by the International Panel on Climate Change) indicating that climate change is a “reasonably foreseeable” 
impact of greenhouse gas emissions (CEQ, 1997; IPCC, 2001). 


In and of itself, greenhouse gas emissions from exploration, development, and production in NPR-A are unlikely 
to significantly contribute to Arctic climate change nor is NPR-A infrastructure likely to bear the brunt of any 
significant climate change effects; nevertheless, these activities remain part of the long-term and additive 
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phenomena of North Slope and Arctic oil development that will continue to play a fundamental role in the 
changing ecosystem of the Arctic (NRC, 2063). 


1) The Greeznouse Effect 


Trapped radiation from the sun warms the lower part of the Earth's atmosphere. Some of this warmed air radiates 
energy up and out of the atmosphere, and some radiates down to the Earth's surface: in this way, the Earth is kept 
hotter than it would be without this process. This is referred to as the “greenhouse effect.” Climate change 
concerns have arisen over the increased release of greenhouse gasses by human-produced sources over natural 
beneficial levels and their increasing concentrations in the atmosphere. Because greenhouse gasses prevent heat 
from escaping into space, they have contributed to artificially higher global air temperatures. A warming 
atmosphere and ocean make a great deal of extra energy available for the creation of weather. World weather has 
seen an increase in the severity of storms, droughts, rainfall, and heat waves, and such weather anomalies are 
expected to continue (AMAP, 1997; Kerr, 2001; EPA, 1998; MMS. 2003). 


2) Greenhouse Gasses 


The main greenhouse gas contribtors are carbon dioxide from the burning of fossil fuels and deforestation; 
methane from rice paddies, farm animals, wetlands and the production of natural gas; nitrous oxide increases from 
the global use of fertilizers; ozone; and man-made chlorofluorocarbons (CFC's) (harmful to the ozone layer). The 
main drive behind climate change is the increasing amount of carbon dioxide in the atmosphere. Its level has risen 
by a third since the industrial revolution started in the 1760's, and methane concentrations have more than doubled 
since pre-industrial times. Recent studies suggest that anaerobic decay at the bottom of man-made reservoirs 
could be responsible for up to a fifth of global methane emissions. If decomposition of tundra exceeds primary 
production, large carbon pools in tundra sot’ could add to atmospheric carbon dioxide and clima *¢ warming: in 
fact, some experts believe that this source of stored carbon, if released “could increase the 

concentration of carbon dioxide by more than the cumulative contribution from fossil fuels through 1995" 
(AMAP, 1997; EPA, 1998; MMS, 2003). 


3) Global Warming 


If nothing is done to curb emissions of carbon dioxide, the amount in the atmosphere could double pre-industrial 
levels by the end of the 21st century. At current rates of release, average global temperature could raise from 2.5 
to 10 °F (1.4 to 5.8 °C) by the year 2100. This rate of warming appears to be greater than any observed over the 
past ten millennia. General predictions of an increasing greenhouse effect are: |) sea level rise between 15 and 95 
cm (5 to 3 ft) by 2100 and 2) more extremely warm days and fewer extremely cold days. These factors would 
predicate an increase in floods and droughts. Models predict that coastal regions will become wetter and interior 
regions will become drier. Some areas will likely experience greater effects and other areas less, but prediction 
models are not sophisticated enough at the present time to make accurate regional predictions of such effects 
(AMAP, 1997; Kerr, 2001; EPA, 1998; USGCRP, 2000). 


The Arctic is considered one of the most extreme environments on the planet and because sea ice, snow cover. 
glaciers, tundra, permafrost, boreal forests, and peat areas are all sensitive indicators of change. global climate 
models indicate that global warming will have its most acute impacts in polar regions (Center for Global Change. 
2003). In Alaska, air temperatures have increased 4 °F since the 1950's and 7 °F in the Interior in winter. Over the 
past 30 years, air temperatures have increased the greatest in winter and spring in the interior of Alaska and north 
of the Brooks Range. Summer sea ice has decreased 3 percent per decade since the 1970's and multi-year sea ice 
has decreased 14 percent since 1978 and thinned 4 inches per year from 1993 to 1997 (Groat, 2001; ADN, 1999). 
Breakup begins 40 days earlier in Barrow than it did 50 years ago, and permafrost has warmed by about 3.5 °F 
since the 1960's (Schneider, 2001). 
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In 1995, 2,000 scientists, experts, and government officials of the United Nations sponsored Intergovernmental 
Panel on Climate Change (IPCC) concluded: “The balance of evidence suggests that there is a discernible human 
influence on global climate.” In 2001, they stated that “most of the observed warming over the last 50 years is 
likely to have been due to the increase in greenhouse gas concentrations... and is unlikely to be entirely natural in 
origin.” The U.S. alone pumps out a quarter of the world’s carbon dioxide emissions. Under-developed nations 
have even advanced the concept of being paid climate compensation help them cope with the inevitable impacts 
of climate change from the First World nations who produce the greatest greenhouse gas emissions to (New 
Scientist, 2002). Concern about increased global temperature has fueled recent scientific research and political 
debate over “global warming” and its causes and effects. Even British Petroleum’s chief executive, John Browne. 
has acknowledged that the oil industry is a responsible contributor to global warming: he has pledged $15 million 
to fund the 10 year Carbor. Mitigation Initiative that will research how BP can better capture its carbon emissions 
(Kerr, 2001; Spiess, 2000; BP, 2001). 


4) Sea Ice and Snow Cover 


Another factor of global climate change is its uneven distribution on the planet. Models indicate the atmosphere 
heating faster at the poles than other places on the planet. In the northern part of the northern hemisphere the 
largest temperature rises are predicted, and they would occur in winter. Global warming would be felt most 
acutely in the Arctic because diminishing sea ice and snow cover—that normally cool the climate by reflecting 
solar energy back to space—would cause the greatest relative temperature increases. Since the 1950's, the extent 
of sea-ice in the northern hemisphere during spring and summer decreased by about 10 to 15 percent, and a 
decline of 40 percent in Arctic sea-ice thickness during late sutmer and early autumn has occurred during the 
past several decades. In the Beaufort Sea, the loss of ice has been dramatic. In 1996, there was 300,000 km’ of 
open water; this rose to 700,000 km’ in 1997 and 970,000 in 1998 (Talbott, 2000). Changes in ice and snow cover 
would, in turn, affect local weather, cloud distribution, and ocean circulation (AMAP, 1997; ADN, 1999). 
Polynyas could become bigger and their numbers increase. With more open water, more moisture would be lost to 
evaporation and cloud cover would increase. Increased cloud cover could decrease the amount of solar energy 
reaching the earth and actually slow down the warming trend. In September 2003, the Arctic’s largest ice shelf 
showed its first signs ever of breakup, and a study by NASA has actually predicted that the Arctic Ocean will be 
completely devoid of summer ice before the 21" century has ended (Mason, 2003; NASA, 2002). These Arctic 
alterations would then be expected to affect global climate although the models and mechanisms for predicting 
actual global consequences are still not clearly understood. Are observed temperature changes in the Arctic 
directly related to global warming”? The answer is not clear because data often are not known for extensive time 
periods, and when data are available, often they are not comparable. To separate trends due to global warming 
from those due to normal climatic variation is difficult although recent studies report that warming trends and the 
decrease in ice cover over the last two decades cannot be explained by natural processes alone (AMAP., 1997; 
EPA, 1998; Vinnikov et al., 1999; Johannessen et al., 2002). 


Ice also serves as a barrier to wind and wave action and limits their effects. Less Arctic ice means more wave 
action that can cause more erosion on Arctic shores. Later ice freezeup and earlier melting would further increase 
active wind and wave action. Less ice and warmer air could increase cloud formation and alter regional weather 
patterns although predicting the influence of clouds and large scale weather changes are still very problematic 
with present modeling. In terms of carbon dioxide exchange from the ocean into the air, ice is a limiting factor. 
Ice also limits the penetration of light into water, extensive sea ice changes and increased light could influence the 
production of sea algae (see section on ultraviolet radiation below) (AMAP, 1997; EPA, 1998). 


5) Observed Arctic Effects 


Besides sea-ice effects, observed Arctic changes include: |) increased snowfall; 2) drier summers and falls: 3) 
forest decline; 4) reduced river and lake ice; 5) permafrost degradation: 6) increased storms and coastal erosion: 
7) cooling in the Labrador Sea (associated with increased sea ice melt), and 8) ozone depletion. Precipitation in 
the Arctic has increased 15 percent in the past 40 years, and there is a trend toward an earlier spring melt (AMAP, 
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1997). Permafrost degradation and thermokarsting will continue to cause forest damage. roads and buildings to 
sink, riverbanks to erode, and alterations in tundra vegetation. IPCC studies show that Arctic warming trends are 
allowing boreal forests to expand northward at about 100 to 150 km/°C of average temperature increase. and, 
although forests may be expanding northward, warming has increased the incidence of forest fires and damage 
during the summer of 1995—the hottest June in Canada’s recorded history—forcing the evacuation of Tulita, a 
small MacKenzie Basin community (Peterson and Johnson, 1995). Warmer temperatures on Alaska's North Slope 
are promoting the growth of dwarf birch, alder, and willow shrubs (Schneider, 2001). A very visible recent impact 
of climate change on boreal forests is the destruction since 1987 of nearly 4 million acres of mature white spruce 
on Alaska's Kenai Peninsula by the spruce bark beetle. Temperature increases have allowed the beetle to flourish. 
Increased freshwater runoff from Arctic rivers is making seawaters fresher while the salinity of equatorial waters 
evaporation in the south marks a true change in climate. This process could also contribute to the greenhouse 
effect because as warming reduces ice formation, currents could slow, less water could be transported. and less 
carbon dioxide taken out of the atmosphere (AMAP. 1997; EPA, 1998; USGCRP, 2000: Groat, 2001; 
Environment Canada, 1997). 


6) Ozone Depletion 


Ozone is an atmospheric gas that blocks harmful ultraviolet radiation (UV) from reaching the Earth. At present. 
the stratospheric concentrations of ozone are decreasing. and the highest rates of reduction are occurring in the 
polar regions. The emission of CFC’s is the major culprit in depleting the ozone layer although a general 
downward trend in ozone depletion measured at 8 percent per decade in the winter and spring has been 
documented. In addition, ozone reductions change the atmosphere's temperature regime. and temperature changes 
produce alterations in climate. Such climate change may actually feed ozone depletion in the Arctic by cooling 
depletion raises concerns about the overall light environment and potential health effects to humans, as well as 
Arctic plants and animals (AMAP, 1997; EPA, 1998). 


7) UV Radiation 


Potential human health effects from UV radiation stem from the fact that Arctic snow cover reflects back up to 90 
percent of the UV radiation; also cloud layers can reflect UV radiation back to the snow, and this back and forth 
reflection process can increase the UV effect even more. In general, UV exposure is doubled by snow cover. 
Increased incidents of snow blindness could occur and increase the risk to eye diseases. For each | percent 
decrease in ozone, the risk of skin cancer increases 2.5 percent (in a white population), but by adding reflected 
light to the process, the risk rises to 3.2 percent. Normally, indigenous Arctic peoples are less at risk because of 
their darker skin and the extent to which they wear protective clothing. UV radiation also been shown to suppress 
pen me a tlre t= tae Clouds can shield UV exposure as can 

emissions of sulfur dioxide that form the UV blocking sulfate aerosols in Arctic haze (AMAP. 
1997, Cahill and Weatherhead, 2001). 


Increased UV radiation produces a variety of effects on Arctic flora: likely long-term changes would be UV 
tolerant species gaining a competitive edge on those species less tolerani and an overall alteration in the 

ition of the floral community. UV exposure can slow down decomposition of plant matter, and increased 
UV radiation in the Arctic could slow the entire plant nutrient cycle. UV radiation stresses plankton growth in 
freshwater ecosystems and makes it less digestible to zooplankton. The growth of marine algae can be reduced by 
increased UV radiation, but current research cannot predict overall regional productivity changes. Zooplankton 
can be very sensitive to UV radiation, and UV increases would likely impact the more sensitive species the most, 
causing reductions in abundance and alteration in food webs. Fish that produce eggs or larvae in shallow waters in 
the spring or marine species that have eggs floating close to the sea surface could be particularly vulnerable to UV 
radiation. Larger marine and terrestrial mammals have not been adequately studied as to UV effects. but potential 
harm could come from the exposure of eyes and skin areas unprotected by fur or feathers (AMAP. 1997; Cahill 
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and Weatherhead, 2001). 


There is mounting speculation that increasing UV radiation could actually increase carbon dioxide production in 
rivers, lakes, wetlands, and marine waters that could lead to an increased concentration of carbon dioxide in the 
atmosphere. Such an increase on carbon dioxide would exacerbate the greenhouse effect (AMAP, 1997). 


8) Infrastructure 


Permafrost thawing will continue to damage roads, buildings, and contribute to eroding coastlines and increase 
damaged bridges causes $35 million worth of damage in Alaska annually. In Kotzebue, the local hospital had to 
be relocated because it was sinking into the ground (ARCUS, 1997). Sea-level rise and flooding will threaten 
serious erosion. Kaktovik's 50-year-old airstrip has begun to flood because of higher seas and may need to be 
moved inland (Kristof, 2003). Shore erosion in Shishmaref, Kivalina, Wainwright, and Barrow in Alaska and 
Tuktoyaktuk at the mouth of the MacKenzie River in Canada has become increasingly severe in recent years, as 
sea-ice formation occurs later, allowing wave action from storms to cause greater damage to the shoreline. 
Eventually some of these communities will be forced to relocate. The duration of ice road usefulness in the Arctic 
has already diminished by weeks and has led to an increased need for more permanent gravel roads. But gravel 
roads are more prone to the effects of permafrost degradation, thermokarst, and consequent settling that increases 
maintenance costs. Gravel roads also contribute to the fragmentation of landscapes and habitats that can lead, 
through time, to reduced species’ productivity. Such an impact on species is a threat to subsistence livelihoods. Oil 
companies have reported that warming Arctic temperatures make the operation of oil field compressors less 
efficient and reduce oil production. Unstable permafrost could affect undersea pipelines: sea-level rise could 
compromise the effectiveness of gravel production islands and submerge barrier islands that afford protection to 
nearshore production sites; an increase in storm severity combined with longer periods of broken ice could also 
increase the threats to these facilities and add difficulty to oil-spill cleanup. More positive effects from Global 
warming include the possibility of an ice-free shipping route through the Northwest Passage: shipping products 
from Japan to Europe would save 10 to 15 days. In addition, less sea ice would likely facilitate oil exploration and 
extraction (NRC, 2003; Smith, 2000; Brown, 2003; Schneider, 2001; Crary, 2002; BLM 2002; Hopkins 2003; 
New Scientist, 2001; ADN, 2002; UNEP, 2002; ADN. '©93, EPA, 1998; USGCRP, 2000; Groat, 2001; 
Vorosmarty et al., 2001; Environment Canada, 1997; IPCC, 2001). 


9) Subsistence Resources 


Arctic resource systems are extensive but also extremely sensitive and, therefore, quite vulnerable to climate 
change (Berner, 2002). Continuing permafrost thawing and sea ice melting will continue to threaten important 
subsistence habitats and species. Increased salinization and coastal erosion from storm surges will produce 
profound changes to river deltas, often the most productive areas for subsistence hunting and fishing. 


Reduced sea ice threatens the survival of polar bears, and because ice now forms later in the fall, bears find it 
increasingly difficult to reach sea ice to hunt seals and den at the proper time. Reduced sea ice means loss of 
habitat for other marine mammals, including ring seals, walrus, and beluga whales; habitat impacts could affect 
their population numbers and distribution. If the ice edge melts past the continental shelf, walrus will find the 
water too deep to dive to the sea floor for food, and sea-level rise could inundate marine mammal calving and 
pupping haulouts. A diminishing ice pack might actually increase the range of certain whales, such as the 
bowhead: alternatively. this same situation could diminish phytoplankton production, which would lead to 
declines in key cetacean prey species, such as copepods and plankton feeding fish that are preferred food for 
narwhals and beluga whales. A reduced ice pack also could expose whales to increased Arctic ship traffic (Burns, 
2000). The timing and sequence of whale migration may also be a function of ice cover and could negatively 
affect the feeding and reproduction of ice-associated cetaceans, such as bowheads and belugas. Changes to 
polynyas and ice leads, important in the distribution and migration of bowheads in winter and spring. could have a 
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major impact on bowhead behavior (Lowry 2000, Parson et al.. 2001; NRC, 2003; EPA. 1998: USGCRP. 2000. 
Environment Canada, 1997. IPCC, 2001; BESIS, 1997). 


Increasing temperatures will favor the spread of birch forests and reduce important tundra caribou forage. If 
warming produces increased precipitation, the snowpack may actually increase and spring breakup may be 
delayed. This delay could change the availability of caribou food sources. Also, a deeper snowpack makes travel 
and digging through it for forage more difficult. Because female caribou calve at specific times and locations, 
weather and snowpack changes become added stressors. Observations from Banks Island in the Canada’s 
Northwest Territories see caribou migrations changing based on of changes in sea ice freeze-up and breakup. 
Increased temperatures also increase the likelihood of mosquito harassment of caribou. Many populations of 
seabirds, wildlife. and marine mammals have already been displaced or reduced. and present sea ice changes have 
been linked to declining health and birthrates in polar bears (Parson et al.. 2001; NRC, 2003; EPA, 1998; 
USGCRP, 2000; Environment Canada. 1997; IPCC, 2001: BESIS, 1997; Russell, 1993). 


With a longer ice-free season, water will warm in Arctic lakes and ponds, leading to possible higher productivity 
for water life forms. Changes in fish species composition and productivity in ocean fisheries could also be 
expected. Global warming may be behind plummeting herring and salmon populations. especially in the Yukon 
River where a warm water parasite has infected fish: global warming has altered the timing for some salmon runs 
and this stresses salmon survival; in other areas of the Arctic, the salmon’s range seems to be expanding 
(Borenstein, 2003; Parson et al.. 2001). One study singles out Arctic habitat as the most vulnerable to climate 
change and estimates that 20 percent of the existing species could die off by the end of the century due to habitat 
loss (Lawless, 2000; Schneider, 2001). The Canada Country Study has called these potential climate change 
impacts “ecosystem shifts outside the limits of historical experience” (Crary, 2002). 


If the present rates of climate change continue, changes in diversity and abundance to Arctic flora and fauna are 
likely to be significant, but at the same time these impacts “cannot be reliably forecast or evaluated” and “positive 
effects such as extended feeding areas and seasons in higher latitudes, more productive high latitudes, and lower 
winter mortality may be offset by negative factors that alter established reproductive patterns, breeding habitats. 
disease vectors, migration routes, and ecosystem relationships” (IPCC, 2001). 


10) Subsistence Practices 


Continuing sea ice melting and permafrost thawing will threaten subsistence livelihoods. Typically, Arctic 
peoples have settled in particular locations because of their proximity to important subsistence food resources and 
dependable sources of water, shelter, and fuel. Northern peoples and subsistence practices will be stressed to the 
extent (1) settlements are threatened by sea ice melt, permafrost loss, and sea-level rise. (2) traditional hunting 
locations are altered, (3) subsistence travel and access difficulties increase, and (4) as game patterns shift and their 
seasonal availability changes. Large changes or displacements of resources are likely. leaving little option for 
subsistence communities: they must quickly adapt or move (Langdon, 1995; Callaway, 1995; New Scientist 2001; 
Parson et al., 2001; AMAP, 1997, ADN, 1997; Weller et al., 1998: IPCC, 2001). Great decreases or increases in 
precipitation could affect local village water supplies. shift the migration patterns of land mammals, alter bird 
breeding and molting areas, affect the distribution and abundance of anadromous and freshwater fish, and limit or 
alter subsistence access routes (particularly in spring and fall) (AMAP, 1997). Changes in sea ice could have 
dramatic effects on sea mammal migration routes, and this would, in turn, impact the harvest patterns of coastal 
subsistence communities and increase the danger of hunting on sea ice (Callaway, 1999; Bielawski, 1997). 
Between 1980 and 2000 three sudden ice events caused Barrow whalers to abandon their spring whaling camps 
on the ice lead (George et al., 2003; USGCRP, 2000; Groat, 2001). 


Because polar marine and terrestrial animal populations would be particularly vulnerable to changes in sea ice. 
snow cover, and alterations in habitat and food sources brought on by climate change. rapid and long-term 
impacts on subsistence resources (availability), subsistence-harvest practices (travel modes and conditions. 
traditional access routes, traditional seasons and harvest locations). and the traditional diet would be expected 
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(IPCC, 2001; NRC, 2003). 


11) Traditional Knowledge on Arctic Climate Change 


a) Russia 


Chukchi Natives from Chukotka have experienced for the first time in memory the Chukchi Sea being ice free in 
winter. Others have seen the tundra dry up and reindeer starve; they have cut open salme, and found unknown 
insects inside. Willows have begun to grow in places they never did before. Fresh gray whale meat smells rancid 
“like medicine” and sled dogs refuse to eat it (McFarling, 2002). 


h) Canada 


Observations by Canadian subsistence hunters and biologists of skinnier, weaker seal pups are presumed to be 
related to temperature and timing of ice melt (Tynan and DeMaster, 1997). Canadian Natives on Banks Island, 
Northwest Territories, report that travel for hunting has already become more difficult because of melting 
permafrost and its effects on terrain (Raygorodetsky et al., 1997). 


Freezing rain and less snow in spring have also made hunting more difficult. Hunters speculate that changes in 
cloud conditions are affecting visibility and hunting ability. Thinner sea ice means impeded access and increased 
danger to those hunting or whaling offshore. yet thinner, later forming and earlier melting sea ice also expands the 
season for open water hunting (Freeman, 1994; Hom, 1995). There are documented cases of cetacean range 
changes related to temperatures in 1980's, and recent Native observations of distribution changes of killer whales, 
bowheads, belugas. narwhals. and bearded and ring seals thought to be related to climate change (Northern 
Climate Exchange. 2003). 


Canadian Inuit have observed the impacts of thinner ice on moose travel and survival, and other Natives have 
noted that species such as mule and white-tailed deer, elk and cougar are expanding their range northward in the 
Yukon (Tynan and DeMaster, 1997; York, 1995). Banks Island Natives attest to muskoxen being born earlier and 
polar bears coming out of dens earlier and believe this behavior is because of an earlier onset of spring. Data from 
Banks Island, Northwest Territories indicates that changes in timing of sea ice freeze-up and break-up are 
interfering with annual caribou migrations (Raygorodetsky et al.. 1997). Long-term data set using information 
from hunters in the Mackenzie River District (1970-1991) correlates spring melt with breeding success of geese 
(Maarouf and Boyd, 1997). In Nunanvut, Canada, the Inuit have begun to call the weather “uggianagtug”—like a 
familiar friend acting strangely (McFarling. 2002). 


Sheila Watt-Cloutier, president of the Inuit Circumpolar Conference. lives on Baffin Island in Canada’s high 
Arctic. She observed: “The ice is thinning and people are falling through it.” She has seen Inuit families find 
themselves bogged down in mud form melting permafrost, following early thaws. Sea ice is breaking up earlier 
and seals are harder to reach for hunters and bears. Watt-Cloutier observes: “A threat to our country food isn't just 
a threat to our health and well-being: it's a threat to our cultural survival” (Armstrong, 2003). 


Observation from Peter Ernerk from Rankin Inlet, NWT relates: “The sun seems to be stronger than it used to be, 
especially this past spring when I noticed its strength during my big circle travel by snowmobile from Rankin 
Inlet to Baker Lake, Gjoa Haven, Spence Bay, Pelly, Repulse, Chesterfield Inlet and return. Lypsal [lip 
protection] didn't seem to have its usual strength...” (Enerk, 1994). 


Norma Kassi, of the Vunut Gwich'in people from Old Crow in the Yukon Territory, reflects their dependence on 
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the Porcupine caribou herd: “Our people are directly affected by global climate change... there are no 
compromises we can make. There are no changes we can make in these old ways. We cannot be compensated for 
any damages that might occur to our land, the birds, animals, water, fish... We have no alternatives to our way of 
life. This is the only one we know. Without this way of life, we will disappear... " (Kassi, 1993). 


Rosemarie Kuptana, an Inuit from Sachs Harbour, states: “We've had hunters fall through the ice because it looks 
different from what our parents taught us” (Jaimet 2000). She continues: We don't know when to travel on the ice 
and our food sources are getting further and further away...Our way of life is being permanently altered... We now 
have sand flies here for the first time.” New species of birds. including robins and barn swallows, have also been 
spotted and bird behavior is changing. she says. Snow geese stay for a shorter time in the spring. while some 
small birds which traditionally migrated, now stay the entire winter (Knight 2000). 


John Lucas, Sr.. also from Sachs Harbour related: “Never saw salmon here before. People here have been setting 
nets for quite a while. That is the first time | ever seen that. Even herring [least Cisco] for that matter. It is kind of 
changing around here for us. | really find a difference with the fish that they are catching. Chars are getting bigger 
then we used to catch” (Jolly et al., 2002). 


Naalak Nappalak. an elder from Kangiqsujuag in Canada's Arctic talks about fluctuations in the weather and 
temperature: “Before we knew by looking at the sky whether there would be storms or if it would be 
calm...Nowadays just when you think you know how the weather will be, they can change in an instant...” 
(Nelson, 2003). 


©) Alaska 


In Alaska, more humpback whales have been seen at Gambell in the Bering Sea; bowhead whales have been seen 
near Deering in Kotzebue Sound and fewer bearded seals are seen there; populations of some bird species (¢.g.. 
oldsquaws, sandpipers) have declined in some areas: multi-year ice floes no longer drift south through the Bering 
Strait to St. Lawrence Island in the fall. At Barrow, the break up of sea ice is much earlier than it used to be, 
occurring now in June rather than July; sea water freezes only from the top rather than also on the bottom as it 
used to. (Bottom-forming ice brings sediments and nutrients to the surface when it breaks free and floats.) 
Physical effects have been observed also: sandy beaches are disappearing on St. Lawrence Island, as erosion 
increases because there are more storms and less sea ice to protect shorelines in the fall (Huntington, 2000). 


Inupiat in Barrow have had ice cellars drip water for the first time in memory, and in Kaktovik, a robin built its 
nest in town in 2003; there is no word in the Inupiat language for robins). Along the Okpilak River ("Okpilak” 
means “river with no willows”) is now crowded with willows. Salmon a re arriving to Kaktowik where there were 
almost no salmon a generation ago. Ninety two-year-old Nora Agiak observes: “The weather is different, really 
different...We're not getting as many icebergs as we used to. Maybe the world moved, because it's getting 
warmer” (AMAP, 1997; Groat, 2001; Kristof, 2003). 


In Barrow, Eugene Brower, President of the Barrow Whaling Captains Association related: “Last year the ice 
went over the horizon and stayed over the horizon all summer. We would have to go over 20 or 30 miles just to 
hunt seals” (Talbott, 2000). In June of 2000, Barrow experienced its first thunderstorm ever (Lowy, 2001). 


Usually Bowheads hunting begins in early April. but one Wainwright elder noted that the bowheads are “slowing 
down" and have not been appearing until late April, or even May. Over the past few years, residents have noted 
that on furbearing animals, specifically the wolverine, the fur is not as thick as it used to be. This change is 
attributed to unusually warm fall and winter seasons. In recent years, late sea ice formation has left many polar 
bears trapped on land. Unable to venture out onto ice in search of seals, many polar bears appear to be starving 
(Kassam, 2001). 
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Charlie Tuckfield, Sr. from Point Lay relates: “A lot of moose come here this summer | 1997]. That's kind of 
unusual. The last few years, they've been coming in. I never saw moose in my lifetime until the last couple of 
years” (Gibson and Schullinger, 1998). 


Hannah Mendenhall from Kotzebue stated: “The thing that I notice when | walk out on the tundra--now I can hear 
it crackle when | walk on it, and it's dry. Whatever is out there is dried up. We didn't get blueberries this year, last 
year, and the year before. I used to be able to find blackberries in abundance, and now | have to really search” 
(http://arcticcircle.uconn.edu/NatResources/Globalchange/globalindex htm! ). 


Hunter and elder, Caleb Pungowiyi, from Kotzebue reflects: “We see our hunters taking chances by going out in 
weather conditions that put their lives at risk. There are economic costs as the hunters travel greater distances to 
game was not there or out of reach...We are resilient people, and we adjust quite readily to change. but if that 
change is too rapid, too disruptive, it will cause social chaos, hardship, and suffering” (Schneider, 2001). He 
continues: “When the earth starts to be destroyed, we feel it" (McFarling, 2002). 


In another interview Pungowiyi stated: “There's plenty of animals out there now. The problem is accessibility. If 
the ice is further away, we have to go further. Our access to them, our ability to harvest them, and our success rate 
is being affected. There is a potential for hardship. If the sea ice continues to retreat further and further north, 
villages that used to depend on marine mammals will see their lives turned around and they'll have to rely on 
something else” (Arctic Science Journeys, 2001). 


Roswell Lincoln Schaeffer, Sr. also from Kotzebue said that “The changes that we've seen these last few years are 
that it's been very warm in the winter time. We do have exceptions. Say, three or four years ago, we had our fall 
start in September, and winter occurred September | Sth. We had a real early freeze... Generally, | think our 
temperatures have really warmed up” (Gibson and Schullinger, 1998). 


Pete Schaeffer from Kotzebue observes: “Winter storms seem to be much more violent, than what | recall as 
typical. For example, about four years ago we had a western blizzard that was kind of like a wall of weather that 
et it went from zero to about 65 miles an hour in ten minutes. That was really unusual | guess. | think 

the severity of the wind has picked up in the last twenty years. | think that sort of poses, along with thinner ice 
and different snow conditions, another set of circumstances weather wise, to have to get accustomed to than what 
we had to deal with in the past” (Gibson and Schullinger. 1998). 


Gilbert Barr from Deering remarks: “It seems to me that winters are not as cold as they used to be. Maybe that's 
due to the lack of precipitation. I've been involved with the City Council off and on for the last twenty or so years, 
and guess a good indication would be our financial report for the public road maintenance that we do. Normally 
that program was always running into the red because of snow removal. For the last couple of years - and | don't 
know if this is good or bad — we've been operating in the black. It's good for the finances of the city, but not for 
hunting. Last year there were more caribou than I've ever seen or heard of in my life here, but the guys couldn't go 
out hunting due to lack of snow. I guess it probably could be done, if you wanted to really hurt your 
snowmachine. But you'd have to weigh whether the cost of parts for your snowmachine would be worth the effort 
of getting the caribou while they're this close to us” (Gibson and Schullinger, 1998). 


Also from Deering, Gibson Moto mentions: "It's harder to hunt for some sea mammals that can't get on the ice. 
For some odd reason, the ugruks that we hunt are further out there. There's lots of clean ice and there's no ugruks 
or seals on it. Maybe because of the walrus coming around. Hundreds of walrus. They kill the ugruks and the 
seals” (Gibson and Schullinger, 1998). 
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In Shishmaref, Esther lyatunguk remarks in relation to the erosion happening there: “The ocean is cating our 
land;” Robert lyatunguk continues: “Our winter storms have been more frequent. We expect them in November 
but they're coming in October” (Schneider, 2001 ). 


Stanley Oxereok from Wales relates: “The ice used to be five-six feet thick. The last couple of years it's been four. 
four and a half feet. That's a foot, a foot and a half, and that's a pretty substantial difference...One year we were 
hunting in our boats in January. We've never done that before. It was the first time I could remember in my life 
seeing us boating in January when the water is usually frozen. Break up seems to come quicker. Sometimes a 
couple of weeks, sometimes as much as a month sooner...Freeze up was as much as a month late” (Gibson and 
Schullinger, 1998). 


In a series of interviews made with Native Whalers in Gambell, Wales, Point Hope, Wainwright, and Kaktovik in 
2000-2001. climate change and global warming emerged as a major concern in all villages as potential cause for 
the changes they had seen in sea ice, weather patterns, and sea mammal distributions. Whalers in Kaktovik voiced 
a concern about global warming impacts on krill production (Harritt, 2001). 


In Savoonga, according, to John Kulowiyi, Sr.. an Elder and whaling captain “When | was younger, we used to go 
out on the ice. It was real solid. But as the years go by, the ice started getting thinner and thinner.” He continued: 
"| was at camp about six years ago, | guess. There is a camp named after my last name, Camp Kulowiyi. One day 
1 went fishing with my fish net and my boys and my grandkids and we caught some kind of strange fish right 
there. We usually get trout, river trout and here we see chum salmon, king salmon and humpbacks, humpys. 
That's strange for us. We never used to get those around here. I don't know why they are coming here but it must 
be the warming climate” (Gibson and Schullinger, 1998). 


Jerry Wongittilin, Sr., also from Savoonga, observed: “There have been a lot of changes in the sea ice currents 
ard the weather. Solid ice has disappeared, and there are no longer huge icebergs during fall and winter. The ice 
mw comes later and goes out earlier, and it is getting thinner. The current is stronger, and it is windier on the 
island. We had a bad hunting season with lots of high winds. Our elders tell us that our earth is getting old and 
needs to be replaced by a new one” (Craver, 2001). 


In recent years Yup'ik hunters have noticed that winters are warmer, walrus are looking thinner, and their blubber 
is less nutritious; they have to go further from shore to find the ice pack where they hunt seals (USGCRP, 2000). 


Tom Kasayulie, an elder from Akiachak, noted that there is less water from rain and snow on the tundra now and 
this has caused lakes to dry out...and “The warmer weather and higher temperatures are ruining the fish drying on 
fish racks. We catch less salmon in the river...” (Bradley, 2002). 


Edward Shavings from the village of Mekoryuk on Nunivak Island related: "! have seen changes taking place 
today. About two years ago a lot of murres were dying out there. They would get very weak, swim very slowly. A 
lot of them were dead: | don't know the cause of their dying off—probably a shortage of food. There have been 
changes in the weather. In the spring the ice and snow is starting to melt very fast. We used to get very thick 
ocean ice, but | believe the area is getting warm. We seem to have long sun or daylight hours that melt the snow 
and the ice to the bottom: and we have early break-ups now” (Merculieff, 2002). 


Athabascan elder, Jonathon Solomon, speaking at the Alaska Native Fish, Wildlife, Habitat, and Environment 
Summit in Anchorage in 2002 declared: “I have seen changes in my homeland in the Yukon Flats. Our rivers are 
so low that people can't fish. There are lakes that are going dry: the permafrost is melting—there's no more fish. 
We're lucky to see ten caribou at one time” (Merculieff, 2002). 
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Dune Lannkard, of the Eyak preservation Council remarked: “We have not had very much snow for the last 
decade. Lots of precipitation. The ocean currents have become warmer, lots of interesting Changes im the ocean. 
Last but not least, the glaciers have been receding and melting at an alarming rate” (Alaska Native Oil and Gas 
Working Group, 2003). 


(2) Conclusion 


Cumulative effects on subsistence-harvest patterns include all the effects from Alternative A or the Preferred 
Alternative (multuple sales development) and all other past. present. and reasonably foreseeable projects on the 
North Slope. Sources that could affect subsistence resources include potential oil spills, sersmic notse, traffic 
disturbance, and disturbance from construction activities associated with ice roads, production facilities. pipelines. 
gravel mining. and supply efforts. Based on potential cumulative, long-term displacement and/or functional loss 
of habitat to CAH, TLH, and WAH caribou over the life of the Northwest NPR-A sales and from other oil and gas 
developments on the North Slope, this important subsistence resource could become unavailable. undesirable for 
use, or experience long-term population and productivity effects for a period longer than 5 years--a significant 
adverse effect. Access to subsistence-hunting areas and subsistence resources, and the use of subsistence 
resources, could diminish if oil development were to reduce the availability of resources or alter their distribution 
patterns. The communities of Point Lay, Wainwright. Barrow, Atqasuk., and Nuiqsut would be most affected. 


A 175-mi-long road would produce more regional (thus, more profound) effects on the habitat and movement of 
subsistence resources, and on hunter access. Bridging the many productive nvers from Nuigsut west would make 
these watercourses more vulnerable to siltation and fuel-spill contamination. Of primary concern would be |) the 
lack of any reliable process for assessing and monitoring changes to subsistence-harvest patterns. 2) changes to 
hunter access, and 3) enforcement of the regulations that would need to be enacted to mitigate the profound and 


widespread effects such an artery would bring with it. 


In general, caribou, fish, birds, and other terrestrial mammals would be expected to experience greater and more 
continuous disturbance and contamination effects from a road, with those nearest the road experiencing the 
greatest local disturbance and displacement. In the absence of restrictive regulations, local non-oil- and 
gas-related activities--including inevitable non-subsistence hunting (and the eventual pressure for increased sport 
hunting )--would be expected to have adverse effects on subsistence resource populations and subsistence-harvest 
patterns. 


In the unlikely event that a large oil spill were to occur and contaminate essential whaling areas, major additive, 
(though not synergistic) significant effects could occur when impacts from contamination of the shoreline. 


tainting concerns, cleanup disturbance. and disruption of subsistence practices are factored together. 


o S-.... ‘ural Systems 


{  wimulative Analysis 


Cumulative effects on sociocultural systems include: effects of multiple lease sales in the Northwest NPR-A 
Planning Area: additional sales in the remainder of the NPR-A, other ongoing or planned projects on the North 
Slope that would include Federal and State offshore lease sales; State and private activities expected to occur in 
the future: and the transportation of oil and gas by pipeline. 
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(a) Social Organization 


In the cumulative case. effects on sacial organization could result from industnal activities. changes in population 
and employment. and changes in subsistence-harves patierns. social bonds and cultural values. Issues such as 
these exert stress on social systems (sce Impact Assessment Inc.. 1990a.b.c: Human Relations Area Files. Inc.. 
1994; Alaska Department of Fish and Game, 1995b). These effects would be similar to those described for 
Ahernative A. but the cumulative level of effects would increase because. collectively. activities would be more 
mtense. More air traffic and non-Natives in the North Slope region could increase the interaction and (perhaps) 
conflicts with Native residents. In the past. non-Native workers have stayed in enclaves that kept imteractions 
down. However. recent activity in the Alpine field has brought non-Natives directly into the Native village of 
Nusgsut. and this has added stresses in the community. These workers have already made demands on the village 
for more electrical power and health care. This potential remains for the community of Barrow as well. 


Increases in population growth and employment could cause long-term disruptions to: |) the kunshep nctworks 
that organize the Inupiat communities’ subsistence production and consumption. 2) extended families, and 3) 
informally derived systems of respect and authority (mainly respect of elders and other leaders im the community ). 
Offsetting such effects are strong efforts by the North Slope Borough (NSB). the Alaska Eskimo Whaling 
Commission, regional and tribal governments. local governments. and village corporations to mmstitutionally foster 
and protect Inupiat cultural traditions. Cumulative effects on subsistence-harvest patterns (which also would be 
long term) would affect Inupiat social orgamization through disruptions to kinship ties, sharing networks. task 
groups. crew structures, and other social bonds. Effects on sharing networks and subsistence-task groups could 
to high levels of social discord. The NSB. the Alaska Eskimo Whaling Commission, and local whalers have set 
precedents for negotiating agreements with the oil industry to protect subsistence-whaling practices. Such 
cooperation is expected to continue. Negotiated agreements exist for development effects onshore at the Alpine 
Unit north of Nuiqsut. The BLM has convened a Subsistence Advisory Panel (SAP) for the Northeast NPR-A 
IAP/EIS. it consists of BLM officials and tribal members from local communities. This group is tasked with 
investigating conflicts between subsistence activities and oil exploration and deve! pment. verifying the levels of 
conflict, and proposing actions to the lessee and the BLM for resolution. It is too soon to know how effective this 
panel will be in resolving such conflicts. 


(b) Cultural Values 


Cumulative effects on cultural values also could result from industrial activities, changes in population and 
employment, and changes in subsistence-harvest patterns. These effects would be similar to those described for 
Alternative A. but at higher levels. Cumulative effects on social organization could include decreasing importance 
of the family, cooperation. sharing. and subsistence as a livelihood, and increasing individualism. wage labor. and 
entrepreneurship. Long-term effects on subsistence-harvest patterns also would be expected. Chromic disruption 
could affect subsistence task groups and displace sharing networks. but would not displace subsistence as a 
cultural value. Sociocultural cumulative effects of changing norms and values would be expected to affect all five 
social institutions (family. polity, economics. religion. and education). but the NSB's institutional mnfrastructure. 
regional and village corporations. and the SAP work diligently to develop programs to protect these cultural 
values (Impact Assessment Inc., 1990a.b.c, 1998, Human Relations Area Files, Inc.. 1994; Alaska Department of 
Fish and Game, 1995b). 


(c) Other issues 


As a result of cumulative activities, there could be an increase in social problems. such as rising rates of 
alcoholism and drug abuse, domestic violence. wife and child abuse, rape, homicide, and suicide. The NSB 
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already 1s expenencing problems en the social health and well-bemg of ts communsties, and addronal 
development (including offshore oil development) on the North Slope would disrupt them further. Hrstoncally. 
more imcome im these communities has connected somewhat to the abuse of alcohol and increased violence. 
Sources show icreases mm dysfunctional behavior during the peak of the commercial-whaling cra and then again 
during the height of the fur trade. Drinking and violence seem to ebb when incomes decline. Recent evidence of 
the effects of employment dung and just after World War II loosely supports these views. Although this 
evidence 1s not clear. tt can still be assumed that onshore ot! development has resulted i large cash flows that 
have led to significant social changes. These social changes on the North Slope are likely to have :afluenced the 
extremely high rate of suicide among the Inupiat (90.8 per 100,000 for the Inupiat versus 35 per 100,000 among 
the Yup tk [Travis, 1989)). 


In terms of cumulative effects. long-term effects could displace sacial systems. however, the NSB 1s vigilantly 
protecting the nghts and culture of the Inupiat. Health and social services programs have tned to respond to 
alcohol and drug problems with treatment programs and shelters for wives and famules of abusive spouses. in 
addition to providing greater emphasis on recreational programs and services. These programs. however. 
sometimes do not have enough moncy. and NSB city governments cannot help as much now that they get less 
money from the State. Tribal. city. and the Borough governments in partnership may be able to provide programs. 
services, and benefits to residents. All communsties in the NSB have banned the sale of alcohol for many years. 
but the possession of alcohol 1s not banned in Barrow. and many communities are Continually under pressure to 
bring the issue up for a local referendum (North Slope Borough. 1998). 


The relationship of oil and gas development to aberrant behavior and social pathologies mght be seen more 
Clearly mm terms of social change and associations than in direct causality Onl and gas development has affected 
all communities in Alaska. and for this reason. finding control communities ts difficult, yet these impacts to 
communities are important to understand. and more cumulative-effects studies need to be conducted. In a general 
sense, the accumulation of effect occurs as modernization occurs. As change happens. these alterations spread 
through the social fabric. Such change can be both negative and positive and can be measured to an extent with 
objective indicators of the opportunity structure or the stratification system such as education, income. 
occupation, social networks, and social mobility (created through income, education, etc.) (Cluck, 2000. pers. 
comm. ). 


Within this change--produced by the trends of made; mzation--the “rational chowce” of individuals bemg affected 
by this change must be considered. Individuals make decisions--sometimes negative. sometimes positive--and 
stress or fear of change can remforce a situation of internal conflict that can lead to megative social pathological 
effects. At the same time, positive impacts may come from higher incomes (eg. abulity to purchase better 
equipment for subsistence), better health care. and improved educational facilities. Yet what may be seen on the 
surface as having positive impacts may. at the same time, produce negative effects by producing a state of apathy 
toward or disinterest in older cultural norms known as anomie An example of this would he an increased use of 
the Internet comncident with a reduction in listening to elders. Certain negative effects from social change are 
mescapable. As technology and opportunity develop. younger individuals readily accept these changes This 1s 
easily seen in less developed countries where rapid change 1s evident or in the desertion of rural Amenca by 
young people (Cluck, 2000. pers. com. ). 


Both positive and negative impacts from ot! and gas development exist in the NSB) Whether they are the more 
positive ones of increased funding for infrastructure or education or more negative ones associated with a lack of 
imterest by younger people im traditional ways, both have added to social change Onl and gas development has 
been one catalyst for such cumulative change on the North Slope. though i needs further study. i 1s not the single 
causal agent (Cluck, 2000, pers. comm. ). 


Stress created by the fear of an onl spill also ts a distenct wmpact-producing agent withen the human environment 
Stress from this general fear can be broken down to the specific fears of 
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the damage that spills would do to the present and future natural environment. 

drawn out onl-spill ligation. 

contamination of subsistence foods. 

tie lack of local resources to mobilize for advocacy and activism with regional. State. and Federal agencies. 
the lack of personal and professsonal tume to interact with regional. State. and Federal agencies: 

retracing the steps (and the frustrations involved) taken to oppose offshore development. 

responding repe;.edly to questions and information requests posed by researchers and regional. State. and 
Federal outreach staff. and 

the need to employ and work with lawyers i drafting lntigation to attempt to stop proposed development. 


An Alaska Department of Fish and Game social-cffects survey administered by the Division of Subsistence 
Manayement in 1994 in Nungsut included questions on effects from outer continental shelf development. About 
60 percent of the respondents did not beleve a small on! spill could be contamned or cleaned up. and 80 percent did 
not believe a large orl spill could be contasmed or cleaned up. An overall study on 21 Alaskan communities 
concluded that impacts from the Exxon Valde: oil spill on subsistence use and the social and cultural system that 
subsistence activities support persist to this day (Fall and Utermohie, 1995; Impact Assessment, Inc.. 1998; Field 
et al. 1999). 


Impacts im the first year following the spill included dramatic declines in harvest levels. reduced diversity of 
resources used, reduced shanng. and disruption in opportunity for young people to participate and learn the 
cultural values associated with subsistence. Fear of contamination of food resources was identified as a major 
factor im these reductions. In the following 3 years. harvest levels. sharing. and subsistence involvement 
rebounded, though not uniformly across and among communities By 10 years after the spill. the authors conclude 
that subsistence uses have largely recovered to previous levels. but that some long-term changes remain. notably 
in fish species making up a larger portion of total subsistence. while marine mammals. manne invertebrates and 
birds are a smaller part than before the spill. Resource scarcity 1s now cited as the reason for changes rather than 
fear of contamination cited just after the spill Hunters also reported that additional effort 1s required to achieve 
desired harvest levels because some resources are more scarce (Fall and Utermohile, 1999). The Impact 
Assessment. Inc. study adds additional comsderation of psychological and identity wmpacts from the spill These 
authors emphasize that for Alaska Natives. the early impacts of the spill were compounded by the sense of “fear” 
about resource safety. and the “alienation” from culturally valued activities this causes. These authors also note 
that continuing litigation contributes to continuing psychological impacts of the spill (Impact Assessment. Inc . 
2001). While thei review does not include new data from the 10 year, post-spill tume period. some of the reported 
wmpacts will have been mitigated by the general recovery im subsistence harvest practices. 


(d) Effects of Oil-Spill Cleanup on Social Systems 


In the unlikely event that a large ot! spill were to occur, cleanup activities for the spill could generate many 
cleanup and response jobs. Based on the Ecvon Valde: spill expenence. Alaska Native residents employed in 
cleanup work could stop participating im subsistence activities. have a lot of money to spend. and tend not to 
continue working in other, lower-paying community jobs In the case of a large spill. these dramatic changes 
could cause tremendous social upheaval (Human Relations Area Files, Inc. |994. Alaska Department of Fish and 
Game, 1995b. Impact Assessment, Inc, 1990c, 1998). Many North Slope village men have been trained in 
cleanup procedures and have said that they want to be part of any cleanup response (Lampe, 1999). The NSB 
would play a large part im structuring any spi!l response and cleanup (North Slope Subarea Contingency Plan. 
Environmental Protection Agency. US Coast Guard. and Alaska Department of Environmental Conservation, 
1999), 


(e) Effects along the Transportation Route 
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Oil produced from Northwest NPR-A Planning Area development is expected to contribute about 3.3 percent to 
the total North Slope production. Statistically, the most likely number of spills from TAPS tankers is 9 (Table 
App 9-15). In Alaskan waters, the probable oil-tanker route lies seaward of the 200-mi Economic Exclusion Zone 
boundary except in the north central Gulf of Alaska, where the transportation route leaves Prince William Sound. 
Oil spilled along most of this route would tend to move parallel to the Alaska Peninsula and the Aleutian Islands, 
rather than towards the coast, where vulnerable resource populations could be contacted. Oil spilled from a tanker 
after exiting Prince William Sound could contact the Kodiak and Alaska Peninsula areas. 


Ongoing tanker transportation of oil from Valdez to the West Coast could cause serious and long-term cumulative 
effects on some subsistence resources in Prince William Sound and the Gulf of Alaska. Economic losses to the 
commercial-fishing industry could be expegied for 2 years following the spill and a serious loss to the subsistence 
fishery would also be expected. Effects omsoci systems along the tanker-transportation route south of the 
Gulf of Alaska to West Coast ports would be expected to be less than those described above, primarily because 
Native subsistence cultures south of Alaska‘have historically been marginalized by the dominant culture, and 

there are few Native communities that continue to practice a subsistence way of life. 


~ 


(2) Conclusion 


Because of the primary dependence of Point Lay, Wainwright, Barrow, Atgasuk, and Nuiqsut on the subsistence 
caribou harvest from the CAH, TLH, and WAH caribou, cumulative effects could potentially chronically disrupt 
sociocultural systems in the community for a period longer than 5 years--a significant effect. Effects from 
industrial activities, changes in population and employment, and the accompanying changes in 
subsistence-harvest patterns, social bonds, and cultural values would be expected to disrupt community activities 
and traditional practices for harvesting, sharing, and processing subsistence resources, but they would not be 
expected to displace sociocultural institutions, social organization, or sociocultural systems. 


Because of rapid and long-term impacts from climate change on long-standing traditional hunting and gathering 
practices that promote health and cultural identity, and considering the limited capacities and choices for 
adaptation and the ongoing cultural challenges of globalization to indigenous communities, polar peoples would 
be expected to experience fundamental cultural stresses as well as major impacts on population, employment, and 
local infrastructure. If subsistence livelihoods are disrupted, Arctic communities could face increased poverty, 
drug and alcohol abuse, and other social problems (Langdon, 1995; Peterson and Johnson, 1995; USGCRP, 2000, 
IPCC, 2001; Callaway et al., 1999; ARCUS, 1997). As stated by Parson et al. (2001): “It is possible that projected 
climate change will overwhelm the available responses.” It is also realistic to expect that some general assistance 
can be found to mitigate the losses of nutrition, health, and income from diminished subsistence resources, but 
such assistance “would likely have little effect in mitigating the associated social and cultural impacts” (Parson et 
al., 2001). 


See the discussion of Arctic climate change and global warming at Section IV.F.8.n.1.¢ in the 
Subsistence-Harvest Patterns cumulative effects section. 


p. Environmental Justice 


(1) Cumulative Analysis 


Alaska Inu; ... Natives, a recognized minority, are the predominant residents of the North Slope Borough (NSB). 
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the area potentially most affected by activities in the Northwest NPR-A Planning Area under Alternative A and 
other activities associated with cumulative projects on the North Slope. Environmental Justice effects on Inupiat 
Natives could occur because of their reliance on subsistence foods, and potential effects could impact subsistence 
resources and harvest practices. Potential cumulative effects from noise, disturbance, and oil spills on subsistence 
resources and harvest practices and sociocultural patterns would focus on the Inupiat communities of Point Lay, 
Wainwnght, Barrow, Atgasuk, and Nuiqsut within the NSB. 


(a) Effects on Subsistence Resources, Activities, and Communities 


As described in Section II1.C.3, subsistence activities in the Planning Area are important in providing dietary 
sustenance to North Slope residents. As a consequence, the cumulative activities that could have a 
disproportionately high adverse effect on minority and low-income populations correlate directly to impacts on 
subsistence resources and access to those resources. Actions identified in the ANILCA 810 analysis in Appendix 
5 as having a potentially significant impact on subsistence also would have a significant impact on minorities and 
low-income populations and communities. Those stipulations and other protective measures that help to mitigate 
impacts on Inupiat Natives are the same as identified in the subsistence and sociocultural analyses in Section 
IV.C.14 and C.15 for Alternative A and Section V.B.14 and B.15 for the Preferred Alternative. 


In 1993, the NSB conducted the North Slope Borough Census of Population and Economy. It found that of the 
6.538 borough residents, 4,941 identified themselves as Native and | 597 identified themselves as non-Native. 
For the NSB as a whole in 1993, the population was 74 percent Inupiat and 26.1 percent non-Inupiat; in 1998, the 
population was 72.24 percent Inupiat and 27.76 percent non-Inupiat (North Slope Borough, 1995, 1999). The 
2000 Census counted 7,385 persons resident in the North Slope Borough; 5,050 identified themselves as 
American Indian and Alaska Native for a 68.4 percent indigenous population (USDOC, Bureau of the Census, 
2000). 


The 1993 figures show that, of the Inupiat population, 81.60 percent of the North Slope Borough population 
resided in the five communities of Point Lay, Wainwright, Barrow, Atqasuk, and Nuiqsut (North Slope Borough, 
1995); 49.2 percent lived in Barrow. In 1998, 61.4 percent of the North Slope Borough population resided in 
Barrow; 81.80 percent lived in the communities of Point Lay, Wainwright, Atgasuk, Barrow, and Nuigqsut (North 
Slope Borough, 1995, 1999). 


In the potentially affected communities of Point Lay, Wainwright, Atgasuk, Barrow, and Nuiqsut, there are no 
significant “other minorities.” In Point Lay “other minorities” comprised 2.8 percent of a total population of 246 
in 1998, in Wainwright 1.3 percent of a total population of 649, in Atqasuk 3.4 percent of a total population of 
224 in 1998, and in Nuiqsut 1.4 percent of a total population of 420. In Barrow in 1998, “other minorities” 
constituted 16.8 percent of the total population of 4,641, but the Inupiat minority population is the only minority 
population allowed to conduct subsistence hunts for marine mammals. “Other minorities” are not allowed to 
participate in the subsistence marine mammal hunt and do not constitute a potentially affected minority 


population (North Slope Borough, 1999). 


With the North Slope Borough's homogenous Inupiat population, the identification of a “reference” or “control” 
group within the potentially affected geographic area--for the purposes of analytical comparison to determine if 
the Inupiat are affected disproportionately--is not possible. This is because a nonminority group does not exist in a 
geographically dispersed pattern along the potentially affected area of the North Slope. 


North Slope Borough income figures determined an average household income of $54,645 and a per capita 
income of $15,218 in 1993. When figured for ethnicity, the average Inupiat household income was $44,551 and 
for non-Inupiat it was $74,448. The average Inupiat per capita income was $10,765 and the non-Inupiat per capita 
income was $29,525. Of all the households in the NSB surveyed, 23 percent qualified as very low-income 
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households, and another 10 percent qualified as low-to-moderate-income households. As 66 percent of the total 
households surveyed were Inupiat, it would appear that a large part of the households falling in the very low- to 
low-income range are Inupiat. Poverty-level families in the borough numbered 88, or 6 percent of all households. 
Poverty level thresholds used by the North Slope Borough were based on the U.S. Bureau of the Census, March 
1996 Current Population Survey; low income is defined by the U.S. Census Bureau as 125 percent of poverty 
level (North Slope Borough, 1995; North Slope Borough, 1999). 


The North Slope Borough 1998/99 Economic Profile and Census Report showed household income increasing 
from $54,645 in 1993 to $63,884 in 1998. The average Inupiat household income increased by an average of 
$11,685, from $44,551 to $56,236. The average Inupiat per capita income rose from $10,765 in 1993 to $12,550 
in 1998. One hundred five households qualified as poverty level, and 37 qualified as very low income. This 
translates into a total of 381 individuals living below the poverty level--an increase of 12 individuals since 1993 
(North Slope Borough, 1999). The 2000 Census found an average per capita income of $20,540 and a median 
household income of $63,173. The 2000 census found 132 families (8.6% of a total 1,538 NSB families) in 
poverty status in 1999 (397 individuals 18 years and over) (USDOC, Bureau of the Census, 2000). 


Sources for cumulative effects include potential oil spills, noise and traffic disturbance, and disturbance from 
construction activities associated with drilling, production facilities, pipelines, and landfalls. In addition, habitat 
reduction, and increased local population pressure have combined as cumulative factors that continue to challenge 
the survival of many traditional subsistence practices. 


Potential effects focus on the Inupiat communities of Point Lay, Wainwright, Atgasuk, Barrow, and Nuiqsut 
within the North Slope Borough. The sociocultural and subsistence activities of these Native communities could 
be affected by disturbance to key subsistence species that leads to disruption, displacement, or long-term changes 
in species’ populations. Communities could also be affected by accidental oil spills. Possible oil-spill 
contamination of subsistence foods is the main concern regarding potential effects on Native health. Interestingly, 
after the Exxon Valdez spill, testing of subsistence foods for hydrocarbon contamination from 1989-1994 revealed 
very low concentrations of petroleum hydrocarbons in most subsistence foods. In fact, the U.S. Food and Drug 
Administration concluded that eating food with such low levels of hydrocarbons posed no significant risk to 
human health (Hom et al., 1999), though they recommended avoiding shellfish, which accumulate hydrocarbons. 
Of course, human health could be threatened in areas affected by oil spills but these risks can be reduced through 
timely warnings about spills, forecasts about which areas may be affected, and even evacuation of people and 
avoidance of marine and terrestrial foods that might be affected. Federal and State agencies with health-care 
responsibilities would have to sample the food sources and test for possible contamination. 


(b) Additional Aspects of Environmental Justice Cumulative impacts 


The BLM acknowledges the cumulative sociocultural impacts on the North Slope and that Inupiat culture has 
undergone significant change. The influx of money (from wage employment) has added many benefits and raised 
the standard of living, but these influences have also given rise to an array of social pathologies, including 
increased alcoholism. Although on- and offshore cumulative effects are difficult to separate, most cumulative 
effects, by far, result from onshore development. 


Any realistic analysis of cumulative effects on the North Slope needs to consider both onshore and offshore 
effects. Although no adequate monitoring or comprehensive baseline data gathering have ever been undertaken 
onshore by responsible Federal and State agencies and industry, the most obvious cumulative effects have 
occurred and continue to occur onshore as the oil patch spreads outward from Prudhoe Bay/Deadhorse. Most of 
the stress factors mentioned by local stakeholders can normally be associated with onshore impacts. 


Based on Native stakeholder concerns about cumulative impacts, BLM and the Research Monitoring Team are 
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considering a study proposal that would better assess the cumulative impacts of petroleum exploration and 
development on subsistence activities of local communities across the North Slope. The SAP would be consulted 
as to the variables and the process for measuring them. For further discussion of Environmental Justice effects, 
see the cumulative effects analyses for subsistence-harvest patterns and sociocultural systems (Sec. IV.F.8.n and 
Sec. [V.F.8.0). 


Ongoing and proposed MMS studies also address Environmental Justice concerns pertinent to NPR-A 
development and will provide valuable data for the assessment of cumulative impacts of oil and gas activities. 
Monitoring efforts for the Northstar and Liberty Projects (such as the 14-year aerial Monitoring of the 
Distribution of Arctic Whales Project), will provide long-term information on areawide and cumulative effects of 
oil and gas activities on the fall migration of the bowhead whale and will help in the development of mitigation 
measures to protect this pivotal Inupiat subsistence resource. A top priority, 5-year, $3.7 million ANIMIDA study 
was established in response to Inupiat requests to gather long-term monitoring data that will provide a basis for 
evaluating potential effects from upcoming development and production activities in the Beaufort Sea. A portion 
of this study will assess the historic and ongoing subsistence use of the area surrounding Cross Island by working 
with local whale hunters. The ongoing Sociocultural Consequences of Alaska OCS Activities: Data 
Analysis/Integration study is a cooperative agreement with ADF&G, Subsistence Division to analyze and 
integrate subsistence, socioeconomic, and sociocultural time-series data from previous MMS-sponsored projects 
in order to assess the occurrence and implications of sociocultural change from OCS activities. 


The Exxon Valdez Oil Spill, Cleanup, and Litigation: A Community-Based Collection of Social-Impacts 
Information and Analysis, 1989-2001 produced an analytical tool (from a synthesis of the Exxon Valdez \iterature) 


that assists Department of the Interior (DOI) analysts in NEPA-document preparation; designing mitigation 
measures; facilitating the review of oil-spill-contingency plans; and paves the way for a dialogue with coastal 
communities regarding the DOI's offshore programs. The Quantitative Description of Potential Effects of OCS 
Activities on Bowhead Whale Hunting Subsistence Activities in the Beaufort Sea study was developed in response 
to concerns raised by the AEWC and the NSB. This study involves a systematic analysis of residents’ 
observations and perceptions about how their lives--and especially subsistence whale hunting activities--have 
been (and might be in the future) affected by oil industry activities and other forces of modernity. An MMS study 
titled Subsistence Mapping of Nuiqsut, Kaktovik, and Barrow: Past and Present Comparison will map geographic 
patterns of subsistence use near important North Slope communities. MMS will use this comparative time series 
information to assess cumulative sociocultural effects in the Beaufort Sea region. 


The ongoing Alaska Marine Mammal Tissue Archival Project (AMMTAP) field sampling and long-term storage 
of frozen tissues archive has provided a wealth of information on contaminants. Another ongoing study called The 
Alaska Marine Mammal Health and Contaminants Database will make this tissue archival information available 
to management agencies and subsistence villages that by necessity must make timely decisions about the safety of 
the environment and their subsistence foods. The North Slope Borough Economy, 1965 to Present study will 
provide a comparative basis for assessing potential economic effects of upcoming offshore oil and gas activity to 
better understand potential cumulative effects of offshore oil and gas development. 


On April 5-6, 2001, MMS held The Bowhead Whale Subsistence Hunt and Outer Continental Shelf Oil and Gas 
Activities Research Design Workshop in Anchorage. This workshop was requested by NOAA Fisheries and the 
AEWC to focus scientific research on the cumulative effects of OCS activity on bowhead whales and their 
migration, as well as the sociocultural dimensions of the subsistence whale hunt. Recommendations from the 
workshop identified: 1) the need for extensive funding to effectively study the complex relationship between OCS 
and onshore socioeconomic effects; 2) that effective monitoring is necessary to document and analyze industry 
and whaling activities and the many factors of change in local communities; 3) that defining and disaggregating 
(on- and uffshore) cumulative social effects will be a difficult process: and 4) that defining the relative causal 
effect of any given factor--such as OCS oil and gas activity--on social issues is problematic. Participants agreed 
that available resources would better be applied to researching means of prevention, intervention, and treatment of 
social problems in North Slope Native communities. 
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The National Academy of Sciences conducted a multi-year Cumulative Environmental Effects of Alaskan North 
Slope Oil and Gas Activities Study, under the direction of Dr. David Policansky. The committee of national, state. 
and local experts reviewed information about oil and gas activities (including exploration, development, and 
production) on Alaska's North Slope. Based on the review, the committee assessed the known and probable 
cumulative impacts of oil and gas activities from the early 1900's to the present (including cleanup efforts) on the 


physical, biological, and human environments of Alaska’s North Slope (including the adjacent marine 
environment). It provided an assessment of potential future cumulative effects. based on likely changes in 


methodology for assessing cumulative effects and identified gaps in knowledge and made recommendations for 
future research needed to fill those gaps. The BLM and other Federal and State agencies conducting oil activities 
poy one ay eee ara Ty speed e- sams cle hy soon’ sora. tabaagr-eae a 
slope-wide, jurisdictionally coordinated framework for wildland evaluation, mapping, ranking, impact 

analysis, and planning [that] would help decisionmakers identify conflicts, set priorities, and make 
better-informed decisions” (NRC, 2003). Specific research needs and approaches indentified by the NRC study 
include: 1) targetting how much oil and gas activities are associated with nsing levels of sociocultural change. 


concrete terms” that can better be used in environmental assessment, and 4) better identifying the 
physical, psychological, cultural, spiritual, and social human-health effects of oil and gas development on North 
Slope residents (NRC, 2003). 


While these research and monitoring efforts in themselves will not resolve the larger problems of ongoing cultural 
challenge to Inupiat traditions from increasing development in the region--and from such powerful influences of 
modernity as cable television, the Internet. and an increasing dependence on a wage-based economy--they will 
provide processes for information sharing and opportunities for mutual decision-making and remediation of 
cumulative social and subsistence impacts. 


(c) Effects along the Transportation Route 


Oil produced from Northwest NPR-A Planning Area development is estimated to contribute approximately 3.5 
percent of the total North Slope oil resources. Statistically, the most likely number of spills from TAPS tankers is 
9. In Alaskan waters, the probable oil-tanker route lies seaward of the 200-mi Economic Exclusion Zone 
boundary except in the north central Gulf of Alaska, where the transportation route leaves Prince William Sound. 
Oil spilled along this route could cause serious and long-term cumulative effects on some subsistence resources in 
Prince William Sound and the Gulf of Alaska. Economic losses could be expected for 2 years following the spill 
to the commercial-fishing industry, and a serious loss to the subsistence fishery would also be expected. Such 
losses would represent disproportionate, high adverse effects to Native subsistence resources and harvests in the 
region. 


(2) Conclusion 


Alaska Inupiat Natives, a recognized minority, are the predominant residents of the North Slope Borough, the 

area potentially most affected by Northwest NPR-A exploration and development and other past, present, and 
foreseeable projects on the North Slope. Environmental Justice effects on Inupiat Natives could occur 

because of their reliance on subsistence foods, and cumulative effects may affect subsistence resources and 


harvest practices. 


Potential effects would focus on the Inupiat communities of Point Lay, Wainwright, Barrow, Atgasuk, and 
Nuiqsut within the North Slope Borough. Based on potential cumulative. long-term displacement and/or 
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functional loss of CAH, TLH, and WAH caribou habitat over the life of the Northwest NPR-A oil and gas lease 
sales and from other oil and gas developments on the North Slope, this important subsistence resource could 
become unavailable, undesirable for use, or experience long-term population and productivity effects for a period 
longer than 5 years, a significant adverse effect. Such impacts would be considered disproportionately high 
adverse effects on Alaska Natives. Access to subsistence-hunting areas and subsistence resources, and the use of 
subsistence resources could change if oil development were to reduce the availability of resources or alter their 
distribution patterns. 


Because potential climate change impacts on marine and terrestrial ecosystems in the Arctic would cause 
indigenous Communities in the Arctic would be expected to experience disproportionate, high adverse 
environmental and health effects. See the discussion of Arctic climate change and global warming at Section 
IV.F.8.n.1.¢ in the Subsistence-Harvest Patterns cumulative effects section. 


In the unlikely event that a large spill were to occur and if it contaminated essential whaling areas, major effects 
could result from the combined factors of shoreline contamination, tainting concerns, cleanup disturbance, and 
disruption of subsistence practices. Such impacts would be considered disproportionately high adverse effects on 
Alaska Natives. Oil-spill contamination of subsistence foods is the main concern regarding potential effects on 
Native health. 


Any potential effects on subsistence resources and subsistence harvests would be expected to be mitigated 
substantially, though not eliminated. For a detailed discussion of Environmental Justice effects, see Section 
IV.C.16 and the cumulative effects analyses for subsistence-harvest patterns and sociocultural systems in Sections 
IV.F.8.n and IV.F.8.0. 


q. Coastal Zone Management 


(1) Cumulative Analysis 


Activities associated with the cumulative effects on Alaska's North Slope include: those occurring under 
projected for Alternative A; oil and gas development in the Northeast NPR-A; Federal and State offshore oil 
development; State onshore oil development; and oil and gas transportation. The activities associated with 
exploration, facility construction, operation and maintenance, and oil spills are the most important elements for 
the cumulative analysis because of their disturbance and habitat impacts. 


Although cumulative effects could lead to changed levels of effects, the ACMP statewide standards and NSB 
enforceable policies that are relevant to the analysis in Alternative A remain relevant for the cumulative case. 
Although the level of effects could increase for the cumulative case, the scenarios assumed for the analyses in this 
EIS would not be expected to conflict with the statewide standards or the district policies. Activities that would 
occur outside the boundaries of the NPR-A, but within the NSB (including the coastal zone), would require 
permitting and approval from the NSB before those activities proceed. Those activities would not be approved by 
the Borough until certain they do not conflict with the coastal management program enforceable policies. 


(a) Energy Facilities (6 AAC 80.78), Transportation and Utilities (6 AAC 80.080), and Habitats (6 
AAC 80.130) 
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The effects of pipelines, roads, and facilities installation and construction are magnified in the cumulative case. 
However, the analyses indicate that the potential additive effects would not significantly alter or interfere with the 
habitats. species. and activities that these standards address. Cumulative effects are not anticipated to increase the 

for conflict with these statewide standards. Siting of energy facilities, transportation, and utilities outside 
the boundaries of the NPR-A (but within the boundaries of the NSB and the coastal zone) would require NSB 
permitting and approval. The NSB policies would be addressed through this approval process and permitting 
would be dependent upon adherence to these policies. 


(b) Subsistence 


Access to subsistence-hunting areas and subsistence resources and the use of subsistence resources could change 
if development were to reduce the availability of resources or alter their distribution patterns. Sources that could 
affect subsistence resources and access include noise and traffic disturbance, disturbance from construction 
activities associated with ice roads, production facilities, pipelines, gravel mining, supply efforts, and the unlikely 
event of a large oil spill and associated cleanup efforts. Of these, the unlikely event of a large spill is the only 
source that could significantly interfere with access to subsistence resources. If a large spill were to occur and 
essential harvesting areas were contaminated, increased effects could result from the combined factors of 


The other impacting factors either would not be expected to have more than local, short-term impacts or could be 
effectively addressed through the proposed suite of stipulations and required operating procedures (ROP’s). The 
proposed mitigation measures (stipulations and ROP’s), existing regulations and management practices, and the 
use of future conditions placed on permits for future projects would serve to assure that the timing and monitoring 
of potential sources of disturbance would prevent conflicts with subsistence activities. Activities addressed for 
cumulative effects would not be likely to result in conflict with this statewide standard or with the district 
enforceable policies. 


(2) Conclusion 


Effects on access to subsistence hunting and subsistence resources would offer the greatest opportunity for 
conflict with the statewide standards and the NSB policies related to these concerns. Increase in noise and 
disturbance from cumulative oil development could have localized, short-term effects on some subsistence 
resources and access to some resources. Noise and disruption could be effectively addressed through stipulations 
and ROP’s, existing regulations and management practices. coordination, and through future permitting processes 
Federal, State, and local processes as applicable. Federal regulations require and implement strict 
oil-spill prevention standards and a large spill would be considered unlikely. In addition, the stipulations and 
ROP’s would address prevention and response relative to small and large spills. The potential for conflicts arising 
from the cumulative effects would be the same as those discussed in Alternative A. Conflicts with statewide 
standards of the ACMP and the policies of the NSB are not inherent in the scenarios assumed for this EIS. 


r. Recreation Resources and Wilderness 


(1) Cumulative Analysis 
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In addition to the impacts described under Alternative A, the construction of additional long-term or permanent 
facilities such as power lines, permanent roads, gravel pads, material sites or other structures not necessarily 
related to oil and gas development would result in cumulative impacts to solitude, naturalness. or 
primitive/unconfined recreation. Short term or transient loss of the area's naturalness and solitude from such 
impacts as green pads/trails and noise from aircraft and equipment wcuid nct accumulate as would impacts from 
permanent facilities. In that respect, their contribution to the cumulative impacts would be “momentary.” 


Under Alternative A, long-term impacts would be expected to affect an area of approximately 325,000 acres. 
Considering past. present and future development across the North Slope. total cumulative impacts could affect an 
area three to five times greater. Even so, a vast area of the Arctic Coastal Plain would remain relatively 
untouched. However, the types of development anticipated would not be uniformly distributed across the 
Planning Area or the North Slope, nor would recreational and wilderness values be perceived to be uniformly 
dispersed. Cumulative impacts along popular rivers such as the Colville will be seen as far more significant than 
impacts elsewhere. 


(2) Conclusion 


Short-term impacts such as green trails and disturbance from noise and other activities would not accumulate. 
Impacts from long-term or permanent facilities such as roads, pipelines and gravel pads would accumulate and 
would result in the long-term loss of solitude, naturalness, or primitive/unconfined recreation. This could be 


s. Wild and Scenic Rivers 


(1) Cumulative Analysis 


Existing land use plans have been developed for the Arctic National Wildlife Refuge (ANWR) and for the 
Northeast NPR-A. Neither of these plans identified any river segments flowing into the Arctic Ocean as suitable 
for inclusion in the National Wild and Scenic River (WSR) System. The only existing WSR north of the Brooks 
Range is the portion of the Ivashak within ANWR; the designation ends approximately where the river flows 
from the Brooks Range onto the coastal plain. The Record of Decision (ROD) for the Northwest NPR-A IAP/EIS 
will complete Federal land use planning for the North Slope. If the ROD finds no suitable rivers within the 
Northwest NPR-A Planning Area, then the entire northern coast of Alaska--roughly | 000 mi of coastline--will 
have been examined pursuant to § 5(d)( 1) of the Wild and Scenic Rivers Act without identifying one river system 


worthy of designation. 


The Colville River riparian area is managed by the State of Alaska and the Arctic Slope Regional Corporation. 
These entities could authorize improvements such as airstrips, lodges, cabin sites, or storage facilities in the 
riparian area that would impact the scenic quality and roadless nature of the river, which would make it very 
difficult to maintain the nondegredation standard of management if the Colville River adjacent to the Planning 
Area were found suitable for designation as a wild river area. 


(2) Conclusion 


There would be no cumulative impacts to WSR because there are currently no designated WSR's. However. 
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projected oil and gas development activities would have local impacts on the free-flowing, unpolluted waters and 
the outstandingly remarkable values of eligible rivers. 


t. Visual Resources 


(1) Cumulative Analysis 


In addition to the impacts described under Alternative A or the Preferred Alternative in the multiple sales 

along the North Slope of Alaska include: oil and gas development in other areas of NPR-A; Beaufort Sea oil and 
gas development, and other development of oil and gas reserves through Federal or State leases. Activities 
transportation of oil and gas would also impact cumulatively the visual resources of the North Slope. Other 
alternatives analyzed would have somewhat less impact than Alternative A on visual resource values and would 


green trails and temporary camps would increase as a result of or in support of oil and gas development. For 
example, field activities associated with archeological site clearances (such as camps, excavations, and aircraft 
activity) all likely would increase. 


A!though the amount of supplies and materials transported by winter overland moves could increase 
cumulatively, these moves generally follow the same routes. New trails could be developed to reach new staging 
without additional impacts. New green trails could be expected to double in mileage of visible vegetative change. 
The natural recovery time for this type of impact would be less than the 15 to 20 years being used for the 
cumulative case analysis. 


Cumulatively, seismic-survey work would continue and would increase in the number of operations each winter 
season. Green trails resulting from these operations could increase several fold over Alternative A, with hundreds 
of miles of intermittent green trails visible from the air during any one summer season. The natural recovery time 
for this type of impact would be less than the 15 to 20 years being used for the cumulative case analysis. As 

production of fields increased, seismic work would tend to decrease and green trails would reduce in number and 


recover naturally. 


Past development and production of oil and gas has, at one time or another, impacted around 10 percent of the 
North Slope area. Present development and production could impact less than | percent of the North Slope, while 

foreseeable future development could impact around | percent of the total North Slope area. However, 
remediation of old drill sites is ongoing and many of the impacts have a natural recovery rate of less than the 15 to 
20 years being used for this analysis. Ring effect from old well sites would also naturally recover in less than the 
15 to 20 years being considered under this analysis. Exploration wells vould leave behind a marker pipe expected 
to be no larger than a square foot on the surface and 6 ft tall. This woul | be essentially a permanent impact, 
though almost unnoticeable from several hundred feet away. 


A road from the Dalton Highway across the Colville River to Nuiqsut would impact visual resoruces along its 
route, but would not have impacts to the visual resources of the Northwest NPR-A Planning Area. The scenic 
quality along the route would be affected by the removal of native vegetaion and the use of gravel, sand, and other 
road material where they are not naturally located. The development of material sources (e.g. gravel pits) may 
have an impact on the visual quality of the adjacent area. Traffic along the route would impact the visual quality 
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from the surrounding area. 


(2) Conclusion 


There would be a small increase in the short-term impacts to visual resources from non-oil and gas activities. 
Short-term impacts, such as green trails and ongoing activities would not accumulate. Impacts from long-term or 
permanent facilities such as roads, pipelines, gravel pads and pits would accumulate and would result in the 
long-term loss of scenic quality. 


Long-term impacts from production sites, staging areas and pumping stations with a possible life span of over 30 
years would affect the visual resources for the North Slope, however these impacts would be expected to be 
greatest within a 1/2-mi radius of each site. Pipelines could be elevated above ground level. Except during 
construction and repair of pipelines, there would be no associated on-the-ground activity. Therefore, long-term 
impacts to visual resources from pipelines would be expected to be minimal beyond about a half-mile. 


u. Overview of Effects on Wetlands and Floodpiains 


In compliance with Executive Order 11990, Protection of Wetlands and Floodplains, the BLM has prepared a 
comprehensive impact analyses on those areas within Northwest NPR-A Planning Area that are considered to 
have the function and value of wetlands as described in Section II1.B.2. Resources included in the overview 
discussion below would be classified as having the function and value of wetlands and floodplains on the Arctic 
North Slope. 


Vegetation (Section IV.F 8.) 


Human-caused impacts are expected to be additive in nature, no synergistic or countervailing impacts are 
anticipated. The areal extent of such impacts would constitute a very small fraction of the total North Slope 
acreage. Global climate change could alter the species composition, increasing deciduous shrubs and decreasing 
sedges and grasses. 


Soils (Section IV.F 8.a) 


Oil and gas exploration and development and other activities on the North Slope have and will impact a very 
small fraction of the soils of the area. 


Water Resources (Section [VF &.c) 


Water use by North Slope villages and oil and gas activities will continue to draw from local surface water 
sources. Water is abundant on the North Slope and impacts are likely to be localized and minimal. 


Freshwater Quality (Section [V_F 8.4) 


Oil and gas activities may produce short-term local impacts to water quality. Oil spills can create short and 
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long-term impacts to surface water. A crude oil spill from a tanker could cause short-term water quality impacts 
to saltwater along the tanker routes south of Valdez. 


Estuarine Water Quality (Section IV_F 8.¢) 


The types of impacts would be similar to those described for the Planning Area under Alternative A, but would 
occur in a more widely dispersed area of the North Slope witnessing oi! and gas activities. The effects of 
regulated discharges would be negligible. The effects of gravel-island construction and buned-pipeline 
construction would probably be temporary and minor, especially for facilities along the naturally turbid Beaufort 
inadequate breeches have and in one case would probably continue to have measurable, long-term impacts on 
hydrologic conditions. If a S00- or 900-bbi spill occurred during the ice-covered season, the effects would be 
minor. If it occurred during the open-water or broken ice seasons, hydrocarbons dispersed in the shallow estuarine 
water column could exceed the | .5-ppm acute (toxic) criterion during the first day in the immediate vicinity of a 
spill. 


9. incremental Contribution of Alternatives to Cumulative Effects 


For this cumulative analysis, the incremental contribution of an alternative to cumulative impacts is assumed to be 
proportional to the projected level of activities for that alternative. In general, the likelihood of interaction 
between oil and gas activities and surface resources is related to the number of activities that occur. 


Short-term activities do not contribute to overall cumulative impacts on resources, except in a “momentary” sense. 
The incremental contribution of these types of activities to cumulative impacts would be zero. 


Non-oil and gas activities do contribute to overall cumulative impacts. The specific non-oil and gas activities 
considered in the cumulative case will influence the overall cumulative level of impacts and the contribution 
attributed to each alternative. Non-oil and gas activities could be limited to those that occur in the Planning Area 
or in the entire NPR-A. Non-oil and gas activities could be expanded to include activities and development such 
as non-oil and gas-related transportation infrastructure, municipal airports. and private vehicle emissions. The 
larger the “pool” of non-oil and gas activities, the smaller the contribution of the activites under any alternative. 


The incremental contribution of the alternatives also depends on the geographic area that is considered under the 
cumulative scenario. The cumulative impact area could encompass the Northwest NPR-A Planning Area. the 
NPR.-A, the Arctic Coastal Plain, or the entire North Slope. For some resources, only activities in the immediate 
area have effects. For example, well drilling many miles from the nearest river would likely not have any effects 
on the wild and scenic rivers. For some resources, activities in a broad area could have a cumulative effect. For 
example, caribou migrate long distances and activities in any part of their range could affect them. 


In addition, the factors (variables) being considered in the cumulative analysis determine the “percentage” that 
would be attributed to a given alternative. As stated above. the incremental contribution of an alternative to 
cumulative impacts is assumed to be proportional to the projected level of activities for that alternative. But which 
activities or factors are to be considered? Some of the variables that could be used are: number of wells drilled. 
number of production pads; amount of oil produced, length of pipelines or roads, areal extent of impacts, risk of 
spill occurrence, estimated number or volume of spills, and revenues generated. 


The incremental contribution to cumulative effects would be greatest under the Alterative A multiple-sales 
scenario because the highest levels of activities and the greatest volume of production are projected under that 
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scenano. Alternative A would also make the most area available for leasing. With consideration of the vanabies 
and factors above. Alternative A 1s projected to contribute 10 to 20 percent to the overall cumulative impacts to 
the resources addressed in this LAP/EIS. 


Under the Alternative B multiple-sales scenario, about 16 percent fewer wells are projected to be drilled. 20 
percent fewer fields are projected to be developed. and about 14 percent less oi! 1s proyected to be produced than 
under Alternative A. lt 1s assumed. therefore. that the incremental contribution to cumulative effects would be 
about 14 to 20 percent less under Alternative B than under Alternative A. 


Under the Alternative C multple-sales scenano. about 98 percent fewer wells are projected to be drilled than 
under Alternative A. no fields are projected to be developed. and no oil 1s projected to be produced. It is assumed. 
therefore, that the incremental contribution to cumulative effects would be about 98 percent less under Alternative 
C than under Alternative A. 


Under the Preferred Alternative multiple-sales scenario, about 16 percent fewer wells are projected to be drilled. 
20 percent fewer fields are projected to be developed. and about 14 percent less oil is projected to be produced 
than under Alternative A. It 1s assumed. therefore. that the incremental contribution to cumulative effects would 
be about 14 to 20 percent less under the Preferred Alternative than under Alternative A. This 1s comparable to the 
incremental contribution of Alternative B. The BLM believes that although the projected level of activities 1s the 
same for both the Preferred Alternative and Alternative B, the incremental contribution of the Preferred 
Alternative would be less than that under Alternative B because of the additional protection to resources provided 
by the Preferred Alternative lease stipulations and ROP’s. 


Under the No Action Alternative, none of the BLM-admunistered lands would be made available to oil and gas 
leasing, exploration, and development: no wells would be drilled. and no oil would be produced. Non-oil and gas 
activities and winter seismic surveying activities would continue to occur. These activities are considered part of 
the existing Cumulative impacting activities in the Planning Area and surrounding area. Thus, the No Action 
Alternative would have no incremental contribution to cumulative effects. 


10. Cumulative Effects outside of the Planning Area from the Transport of 
Northwest NPR-A-Produced Oil 


The BLM recently analyzed the impacts of operating TAPS over the next thirty years in the Final Environmental 
Impact Statement Renewal of the Federal Grant for the Trans-Alaska Pipeline System Right-of-Way (TAPS EIS. 
see particularly Sections 4.3 and 4.4.) The TAPS EIS assessed most impacts of the pipeline as small, localized. 
and commonly short-term. Vegetation and soils would be disturbed in very small areas along the 800-nu-long 
pipeline and the risk of adversely affecting paleontological or cultural resources was assessed as very remote. 
Impacts on subsistence and human health would be small, though over the course of the next thirty years the EIS 
estimated that there may be 6 fatalities and less than a hundred time-loss injures to workers. Impacts on air, 
water, fish, birds, and mammals would all be small, except in the event of an unlikely large spill. Oil spills could 
create temporary public health risks to people in the immediate vicinity. Large oi! spills could have substantial 
impacts on groundwater, surface water, and the marine environment. A large spill into certain waterbodies could. 
depending on the circumstances, cause severe and possibly long-term impacts to fish. A very large spill--or one 
that contaminated a crucial habitat-- would also be the only means by which impacts to bird or mammal 


populations are anticipated. 


The cumulative effects of transporting Alaska North Slope oil (which would include that ot! produced from the 
Northwest NPR-A) by tanker from the Port of Valdez to the US. west coast and Asian markets were evaluated in 
the Liberty Development and Production Plan Final Environmental Impact Statement, which is incorporated by 
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reference (USDOI, MMS. Alaska OCS Kegion. 2002b). The analysts estemated the number of cumulative tanker 
spills to be 9. including 6 spills with an average size of 3,000 bbl (4 of which occur im por and 2 af sca), 2 spills 
with an average size of 13,000 bbl (both of which occur at sca), and | spill of 200,000 bbl (at sca im the Gulf of 
Alaska). The estimated 6 spills at sea and the | ierger spill are not expected to occur within the same location or 
contact the same resources before recovery of the affected resource. In-por spills. where contingency measures 
are in place, would be cleaned up relatively quickly. Spills ongimating 80 to 100 mi offshore would have a 5 to 10 
percent chance of contacting the shore within 30 days. Weathering and d:spersuon of the oi! during this time 
would reduce effects. When effects have been studied. spills of | 3.000 bb! or less at sea have not been found to 
cause senous effects on berds. fish. and manne mammal populations A sprl! along the route to Asian 

markets would be expected to move parallel to the Alaska Penmnsula and the Aleutian Island chain Production 
from the Northwest NPR-A would account for approximately 3S percent of the total reasonably foreseeable 
volume of oil moved to port via the Trans-Alaska Pipeline System. 


The analysis found few. if any, effects to threatened and endangered species from a tanker spill. For example. 
bowhead whales and the habitat are far removed from the tanker routes. spectacied exders do not occur m the 
area that could be contacted by ou. and an on! spill would be unlikely to reach esther the densely populated 
Steller's exders wintering area or northern sea otters and thew habutai along the Alaska Peninsula or Aleutian 
Island chain. Potential effects to salmononds and other fish species--inchuding the tidewater goby. Sacramento 
splittasl, Pacific hake, white abalone and black abalone--appear limited. An on! spell in Prince Wilham Sound or 
the Gulf of Alaska could have potential cumulative effects on sea otters in those areas and local effects on harbor 
seals 


Only the large. 200,000-bbi spill could cause senous effects to manne and coastal birds in the Gulf of Alaska An 
oil spill in Prince William Sound could have local, cumulative effects on nver otters and brown and black bears in 
the area A spill could adversely affect lower-trophic level organisms. such as plankton, algae, and seaweed that 
expenenced contact. A 200,000-bbi spill could affect commercial fishing and result in an economic boss ranging 
from 37 to 64 percent per year for 2 years in the area affected by the spill. Smaller oil spills would not be 
expected to have measurable effects on fish species (including anadromous species) or result in measurable 
effects on sport fishing. If oil contact were to occur, wetlands in Prince William Sound and along west coast 
routes to Seattle, San Francisco Bay, and Los Angeles could expenence local, cumulative effects from contact 
and damage caused by cleanup operations. Subsistence harvest for residents of Cordova and Y akutat, Alaska. 
could be reduced or altered. especially if the 200,000-bb! spill contacted and caused senous, long-term effects to 
sea otters, coastal birds, and harbor seals. Similarly. economic bosses to the commercial fishery described above 
would also represent a senous loss to the subsistence fishery A spill of that magnitude would also cause senous 
institutional stress and disruption to associated sociocultural systems in Cordova that could last 4 years, with 
lesser effects on Yakutat. These effects would be similar to those expenenced by these communities as a result of 
the Exxon Valdez oil spill. Archaeological resources in an area contacted by oil spills could be affected by cleanup 
activities, orl comamination. and vandalism--although protocols are in place to identify sites and minimize 
impacts from cleanup. A 200,000-bb! spill could result in creation of 10,000 cleanup-related jobs for 6 months in 
the first year, declining 'o zero by the fourth year following the spill, along with local price inflation up to 25 
percent during the first six months following the spill, Under environmental justice. a tanker spill would not be 
likely to result in disproportionate high adverse effects to Alaska Natives from this project alone. 


Water-quality effects would vary with the location and size of the spill. Generally, the concentration of 
hydrocarbons in the water column would be high during the first several days following the spill, decreasing over 
tume to background levels. While overall air-quality effects from tanker transportation would be considered low. 
an ot spill could result in localized increases in amtnent volatile organic compounds concentrations caused by 


spill evaporation 


The potential effects of a 200,000-bbi oi! tanker spill along the TAPS tanker route were analyzed in the Gulf of 
Alaska/Yakutat Planning Area Oil and Gas Lease Sale 158 Environmental Impact Statement (USDOL, MMS. 
199Sc). The Northeast NPR-A Final IAP/EIS (USDOI, BLM and MMS, 1998: Vol. 2, Appendix B) used that 
information to analyze tanker spills occurring from production in the Northeast NPR-A_ That analysis affirms the 
conclusions (summarized above) of the Liberty EIS and is incorporated here by reference. 
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G. Unavoidable Adverse Effects 


This section summarizes the unavosdable adverse effects that would occur under the alternatives considered i 
this LAPYEIS. Under the alternatives. the land allocations for oil and gas leasing range from making all 
BLM-admunrstered lands mm the Planning Arca available for leasing ( Alternative A and the Preferred Alternative) 
to making no lands available for leasing (No Acvon Alternative) Unavordable adverse impacts would be 
expected to accur dunng o:l and gas exploraon. development and production operations. Many of the adverse 
stioets identified ta Sootions BY and V of Gis LADIES would cocer oxy Wf olenge ofl ogll wore to coum 
however. such an event 1s unlikely to happen While the majonty of the identified adverse impacts are esther 
neghgible or minor. mm some cases there may be moderate to significant impacts as summanzed below. 


1. Soils 


While small mm area im relation to the overall area of the Northwest NPR-A Planning Area under consideration, the 
impacts to sorls through disturbance or removal from exploratory dniling would be unavoidable and 

permancat. Development activities--such as the construction of permanent gravel pads, roads, airstrips, staging 
areas, or docks--may cause damage or loss of sol over the area affected. Construction of any ot and gas prpelines 
or the use of a gravel mine site will also permanently disturb or destroy soil in the immediate vicinity of the 
project. If a crude- or refined-oil spill occurs, the resultant impact to soils could extend beyond the immediate 
work area. 


2. Paleontological Resources 


Because paleontological resources are nonrenewable. any adverse effect would produce impacts. The significance 
of these impacts would depend on the importance of the paleontological deposits impacted The deposits that are 
the least frequently occurnng may have less nsk of being impacted but may also represent umique information. 
For example, Cretaceous deposits, which could be argued in the world-view to be the most significant of the 
NPR.-A's paleontologycal resources. are probably among the least likely to be wmpacted by activities in the 
Northwest NPR-A Planning Area Invertebrate fossil remains are probably the most common component of the 
regional paleontologscal continuum. yet probably the least likely to be umpacted Quaternary -age remains are less 
common, yet given the contexts within which they are found, they are the most likely to be impacted. If surveys 
and inventones in areas of proposed onl and gas exploration and development activities are conducted before work 
begins and avoidance of potential paleontological resource sites 1s possible, then the incidence of impact would 
be greatly reduced and the impacts that do occur would be minimal or at_ a more acceptable level. 


3. Water Resources 


Activities from road and pad construction could produce unavoidable adverse effects on water resources. For 
example, culvert and bndge work im streams and lakes could disturb stream banks or shorelines. blockages of 
natural channels and floodways could disrupt dramage patterns. and removing gravel and water from nverne 
pools and lakes under Alternative A. Alternative B. or the Preferred Alternative could increase erosion and 
sedimentation Because roads pose the single most significant impact to water resources from the diversions. 
impoundments. and increased sediments runoff they could create. limiting the length of the roads would be the 
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most effective way of reducing impacts to water resources. 


The short-term effect of construction would be some subsidence of the ice-rich permafrost along stream banks 
and lakeshores, especially in areas where the waves would accelerate the removal of the degrading protective 
cover. Fine-grained sediments melting out of the ice-rich permafrost would increase sediment erosion and the 
changes to stream channel and bed morphology. 


Water removal from pools and lakes may have short-term effects on water and other resources. Under Alternative 
A, Alternative B, or the Preferred Alternative, removing water from riverine pools may have much greater effect 

than removing water from lakes, since the seasonal fluctuation of river water depth makes it significantly harder 

to determine safe amounts of water removal from isolated deep pools within the largely frozen rivers. 


4. Freshwater Quality 


Unavoidable adverse effects on water quality could occur from the construction of ice roads and gravel pads, air 
strips, and roads. Construction disturbances would be permitted (approved) after subsequent environmental 
reviews and, impacts, therefore, could be minimized or avoided. 


5. Estuarine Water Quality 


Unavoidable adverse effects on estuarine water quality would occur from offshore ice-road and ice-pad 


Unavoidable adverse effects on estuarine water quality would occur from the construction of coastal staging 
facilities. Construction disturbances would be permitted (approved) after subsequent environmental reviews and, 
impacts, therefore, could be minimized or avoided. The construction would have very local, short-term effects on 


Estuarine water quality could be affected also by the transport of supplies through estuaries--such as Admiralty 
Bay and Dease Inlet--to coastal supply bases. Diesel fuel would be shipped with the supplies. Oil spills are 
accidental events, so when they occur they are unavoidable. A diesel-fuel spill in an estuary such as Admiralty 
Bay or Dease Inlet could measurably degrade estuarine water quality and contaminate shorelines, in spite of 


proposed spill responses (Section IV.C.4.b (2)). The largest estimated area that might be affected would be 
slightly smaller than the area of a typical estuary like Admiralty Bay, and approximately equal to half the total 
Admiralty Bay coastline. 

6. Air Quality 


The Northwest NPR-.A Planning Area activities would cause small, local increases in the concentrations of 
criteria pollutants. Concentrations would be within the Prevention of Significant Deterioration (PSD) Class II 
limits and National Ambient Air Quality Standards. 


7. Vegetation 
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All of the direct impacts to vegetation described for Alternatives A, B, and C and the Preferred Alternative are 
unavoidable, given the occurrence of the activities causing them. However, not all of these impacts can definitely 
be judged as adverse, while some of those that are adverse would have effects for a short period. Seismic 
activities, overland moves, and exploratory drilling would occur during the winter when the ground is frozen and 
snow-covered. Such activites can cause impacts that linger into the following summer--or longer--in the form of 
vegetation that appears greener than surrounding areas and shallow water tracks and ponding. Impacts caused by 
oil/gas field development--such as burial of vegetation under gravel fill and contamination by oil spills--would 
have direct adverse effects. Placement of gravel drilling pads, roads, airstrips, staging areas, and docks, as well as 
construction of oil and gas pipelines and the use of a gravel mine site, will permanently disturb or destroy soil and 
vegetation. However, a change in plant composition--such as snowdrift and dust accumulation--account for about 
65 percent of the area impact by oil/gas field development. These types of impacts would have an adverse effect 
on the original plant community and its associated fauna, but a beneficial, or countervailing. effect on the plant 
communities and fauna that colonize those areas. 


8. Fish Resources 


a. Freshwater and Anadromous/Amphidromous Fish 


Unavoidable adverse effects on freshwater and anadromous/amphidromous fish would include short-term 
avoidance behavior and stress related to seismic vibration activity; loss of habitat and reduced productivity 
created by gravel excavation in spawning, rearing, and overwintering areas; degradation and loss of habitat and 
mortality of fish eggs and larvae from erosion and sedimentation in streams and lakes; and lethal and/or sublethal 
effects to fish from oil spills. Oil-spill cleanup activities may compound adverse impacts to fish habitat; however, 
the effects are not likely to measurably impact fish populations in the region. 


b. Marine Fish 


Unavoidable adverse effects on marine fish would occur as a result of seismic surveys, construction in or near 
marine waters, marine vessel traffic, and oil and fuel spills. Seismic surveys located above or near overwintering 
areas may have lethal effects on some juvenile fish overwintering there. The construction of a coastal docking 
facility to offload supply barges adjacent to the Planning Area would adversely affect the movement of some 
coastal marine and migratory marine fish. The severity of the effects of such a docking facility would depend on 
its location, size, design characteristics, and whether the facility required an offshore access causeway. Marine 
vessel traffic used to support onshore industrial activities may temporarily disturb fishes. A very large spill 
(120,000 bbl) is estimated to adversely affect 5 to 20 percent of the marine fish population in the immediate area 
with an estimated 3 to 10 years for recovery. 


Some disturbance of nesting, staging, or migrating birds by routine activities and oil and gas development is 
considered unavoidable. The main cause of disturbance would involve aircraft traffic (such as aerial wildlife 
surveys and aircraft support of camps or oil and gas activities), although the presence of camps and other human 
presence potentially could contribute. Fixed-wing and helicopter aircraft could fly over nesting areas at various 
altitudes, causing temporary disturbance effects such as movement of females off their nests or away from their 
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broods, potentially allowing predators greater access to eggs or young. A small amount of disturbance of birds 
present in coastal and/or marine environments during the open water season by helicopters is considered 
unavoidable when routine or oil and gas activities are occurring. Because alternate habitat areas for foraging and 
staging are available and disturbance effects would be temporary and minimized through compliance with 
mitigation measures, effects from these factors on birds are likely to be negligible. 


10. Mammals 


a. Terrestrial Mammals 


Some disturbance and disruption of caribou and some habitat alterations from oil development under Alternatives 
A through C are unavoidable. Displacement or reduced habitat use by the TLH, WAH, and CAH of caribou is 
likely to be local (within 3 to 4 km [1.86 to 2.48 mi] of oil field roads and pipeline corridors) and long term (>1 
generation), anc could persist over the life of the oil fields. Some noise and disturbance of other terrestrial 
mammals would be unavoidable but would be short term and local and would not significantly affect mammal 


populations. 


b. Marine Mammals 


Provisions under the Marine Mammal Protection Act require lessees to obtain Letters of Authorization that direct 
them to avoid disturbance to polar bear dens and require the use of nonlethal means to avoid human-bear 
interactions. Seismic surveying: air, vessel, and ice road traffic; and construction activities would unavoidably 
disturb small numbers of seals and perhaps a few polar bears, but this effect would be very brief and not affect 
seal and bear population abundance or overall distribution in the NPR-A. If an accidental fuel or crude-oil spill 
were to occur onshore near Dease InleAdmiralty Bay and if spilled oil were to reach the marine environment, 
such a spill could perhaps result in the unavoidable loss of a small number of seals and polar bears, with recovery 
of the population likely to occur within | year. 


11. Endangered and Threatened Species 


Bowhead whaies are not usually found within the Northwest NPR-A Planning Area boundary. However, some 
disturbance from noise produced by marine vessel traffic supporting oil and gas activities in the Planning Area 
may be unavoidable if bowheads are migrating past the northern Planning Area boundary. This would be 
particularly true if the whales’ migration route were closer to the offshore barrier islands near Point Barrow than is 
typical (median migration distance offshore = 32.5 km). Because vessel noise alone is likely to result in only 
minor changes in whale behavior (Richardson, 1999), disturbance from such vessel activity would probably not 
preclude whale migration or disrupt feeding activities on a long-term basis. 


Some disturbance of nesting, staging. or migrating spectacled and Steller's eiders by routine activities associated 
with oil and gas exploration and development is considered unavoidable. The main case of disturbance would be 
aircraft traffic (such as aerial wildlife surveys and aircraft support of camps or oil and sas activities), although the 
presence of camps and other human presence potentially could contribute. Fixed-wing and helicopter aircraft 
could fly over eider-nesting areas at various altitudes, causing temporary disturbance effects such as movement of 
females off their nests, potentially allowing predators greater access to eggs. Because alternate habitat areas for 
foraging and staging are available and disturbance effects would be temporary and minimized through compliance 
with mitigation measures, effects from these factors on birds are likely to be negligible to minor. 
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The BLM expects most disturbances of endangered and threatened species associated with routine activities to be 
Act Section 7 consultation process. 


12. Economy 


Most economic effects of oil and gas leasing, exploration, developement, and production in the Northwest 
NPR-A Planning Area would be considered positive effects by many people. Increases in empioyment and 
associated personal income would occur over the life of the exploration, development, and production activities. 
Revenue increases to the NSB, and to the State and Federal Governments would occur during production years. 
However, these increases would be short-term (less than 30 years)--occurring only for the duration of the 
activities. Development activity would establish infrastructure that could enhance the future productivity of oil 


and gas exploration, development, and production. 


13. Cultural Resources 


Cultural resources are nonrenewable, so any adverse effect can be viewed as having some significance. Because 
the exact locations of cultural resources sites are unknown, their disturbance cannot be entirely avoided. There are 
sites or occurrences within the Northwest NPR-A that relate to the entire span of human occupation of the region. 
This probably includes locales relating to the first humans to enter the Western Hemisphere. The least frequently 
occurring sites can reasonably be considered the most important because they represent circumstances about 
which little is known--cither in terms of a cultural group, exploitation of an area, or an activity engaged in. By the 
same token, if they are rare, their occurrence on the landscape is low and the probability of their being impacted is 
greatly reduced. If surveys and inventories of areas of proposed oil and gas exploration and development activity 
are conducted before the work begins, then the incidence of impact should be greatly reduced and what impact 
does occur would be at a more acceptable level. 


14. Subsistence-Harvest Patterns 


subsistence resources periodically in the communities of Barrow, Wainwright, Point Lay, Nuiqsuit, and Atqasuk. 
Additionally, disturbance could cause potential short-term but adverse effects to long-tailed ducks and some cider 
populations. No harvest areas would become unavailable for use. 


Overall, while noise and traffic disturbance and oil spills would produce chronic, short-term impacts on 
subsistence species, none of these losses would lead to elimination of any subsistence harvest. Disturbance and 
displacement effects on caribou could lead to an unavoidable reduction in the total annual caribou harvest by 
making their pursuit more difficult for subsistence hunters. Other effects on other species and harvests from noise 
and traffic disturbance and construction activities are expected to be avoidable if mitigated, thus decreasing the 
overall level of effects from these sources. If oil and gas infrastructure is located in subsistence hunting areas, 
some restrictions on subsistence hunters’ access would be unavoidable. 
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15. Sociocultural Systems 


The inability to harvest sufficient quantities of bowhead whales due to disturbance could cause unavoidable 
effects on Inupiat traditional practices of harvesting and sharing. Disturbance effects on caribou, could disrupt 
sociocultural systems for an entire season or more and create disruption to institutions and sociocultural systems; 
nevertheless, these disruptions are not expected to displace ongoing sociocultural institutions, community 
activities, and traditional practices for harvesting, sharing, and processing resources. Federal, NSB, and 
consequences of oil and gas development in the Planning Area. There is a potential for unavoidable repercussions 
to the communal practice of sharing of subsistence resources. 


16. Environmental Justice 


The Environmental Justice E.O. includes consideration of potential effects to Native subsistence activities. The 
only substantial source of potential unavoidable environmental -justice-related effects on Native communities 
from oil and gas exploration and development in the Planning Area would occur from long-term population and 
productivity effects to the Teshekpuk Lake herd (TLH) of caribou as a result of exploration and development in 
critical insect-relief areas. The Native communities of Point Lay, Wainwright, Barrow, Atqasuk, and Nuiqsut all 
harvest caribou from the TLH. Noise and disturbance from routine activities would be unavoidable, but is not 
expected to produce disproportionate, high adverse Environmental Justice impacts on the Alaskan Native 
minority populations in these communities. 


17. Coastal Zone Management 


The scenarios assumed for this EIS, specifically the No Action Alternative and Alternative A, are neither 
expected to result in unavoidable adverse effects related to major changes in land use nor to result in conflicts 
with the ACMP, inciuding the NSB Coastal Management Program. To the extent that facilities would be sited and 
designed to minimize disturbance and the effects of an oil spill on the environment, conflicts with the statewide 
standards and the NSB policies are avoidable. It is expected that activities generally will conform to existing 
policies of local, State, and Federal land use plans and coastal management programs. 


18. Recreation Resources and Wilderness 


Adverse effects to scenic quality, solitude, naturalness, and primitive/unconfined recreation from oil and gas 
exploration and development are unavoidable. These effects would be a direct result of exploration and 

dev lopment activities and facilities such as drill pads and pipelines. Recent and future technological advances 
may make green trails and pads an avoidable impact. 


19. Wild and Scenic Rivers 
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River values that would be protected by designating any of the 22 eligible streams as components of the Wild and 
Scenic River (WSR) System are: free-flow, unpolluted waters, subsistence, fisheries, and wildlife and cultural 
resources. Unavoidable adverse effects on these river values are more specifically addressed in the sections 


Under Alternative A, Alternative B, and the Preferred Alternative, no rivers would be found suitable for inclusion 
in the national WSR System. Unavoidable adverse effects on river values would occur as a result of oil and gas 


exploration, development and production activities, but this would not affect the finding of nonsuitability. 


Under Alternative C, all eligible rivers would be found suitable for inclusion in the national WSR System. Oil and 
gas development would be very limited under Alternative C and any development would be subject to mitigating 
measures that would protect, to the extent possible, the free-flowing, unpolluted waters and the remarkable values 
of subsistence, fisheries, wildlife, and cultural resources. As a result, under Alternative C, unavoidable adverse 
impacts to these river values would be less likely. 


2. Visual Resources 


Unavoidable adverse effects to visual resources (i.c., the viewsheds and naturalness of the landscape), would 
occur from oil and gas exploration and development. These effects would be a direct result of oil and gas 
technological advances may make green trails and pads an avoidable impact. 


21. Wetlands and Floodpiains 


Wetlands and floodplains include those resources within the Planning Area that are considered to have the function 
and value of wetlands as described in Section III.B.2. Biological resources that would be classified as having 

the function and value of wetlands and floodplains on the Arctic North Slope include: vegetation; soils; water 
resources; freshwater quality; and estuarine water quality. 


Please refer to the discussions in this section for each of these resources regarding information on unavoidable 
adverse affects on wetlands and floodplains. 


H. Relationship between the Local Short-Term Uses and 
Maintenance and Enhancement of Long-Term Productivity 


This section discusses the short-term effects of the potential use of portions of the Planning Area for oil and gas 
exploration and development activities versus the maintenance and enhancement of potential long-term 
productivity of the Planning Area's environmental resources. 


Short-term refers to the total duration of oil and gas exploration and production activities, whereas long-term 
refers to an indefinite period beyond the termination of oil and gas production. The specific impacts vary in kind, 
intensity, and duration according to the activities occurring at any given time. Initial activities, such as seismic 
surveying and exploration drilling, result in short-term, localized impacts. Development drilling occurs 
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sporadically throughout the life of an oil or gas field, but also results in short-term, localized impacts. Activities 
during the production life of a field may result in chronic impacts over a longer period of time (25 to 35 years), 
potentially punctuated by more severe impacts as a result of accidental events. Platform removal is also a 
short-term activity with localized impacts; the impacts of site clearance may be longer lasting. Over the long 
term--several decades--natural environmental balances are expected to be restored. 


Until more reliable data become available, the long-term effects of chronic of major spills of hydrocarbons cannot 
accurately be projected. In the absence of this data, it must be assumed that the possibility of decreased long-term 
productivity exists, if chronic spills or a major large oil spill were to occur. 


1. Soils 


Soils potentially affected by exploration practices cover very small areas ( < | acre total under Alternative A). 
Onshore construction activities and oil spills could result in local damage or destruction of soils. Replacement of 
soils after well abandonment may allow soils to eventually re-establish. While the formation of soils is a very 
have little opportunity under current technique for maintenance or recapture of their values and the loss is 
essentially permanent. 


2. Paleontological Resources 


Because paleontological resources are nonrenewable, there is no difference between short-term and long-term 
impacts. The resource cannot recover from some types of adverse impacts. C ace disturbed, the materials and 
information of paleontological deposits may be significantly and permanently compromised. Any destruction of 
paleontological sites would represent long-term losses. Any discoveries of paleontological resources as a result of 
surveys required prior to development of a lease would enhance long-term knowledge of the area and 

these resources. 


3. Water Resources 


The adverse effects of oil and gas exploration and development would result in both short-term and long-term 
change to the water resources. Construction activities that disturb stream banks or lake shorelines, temporary 
blockages of natural channels, and removal of gravel would all cause short-term increases in erosion and 
sedimentation. Water removal could cause short-term changes in aquatic ha ~~ “yanent gravel roads and 
pads, airstrips, pipelines, and facilities constructed adjacent to or crossing stres.. ».1d lakes would have 
long-term effects on water resources. Removal of these structures from streams and lakes after production ceases 
thermokarst erosion has caused major changes in stream banks, lake shorelines, and altered natural drainage 
patterns. 


4. Freshwater Quality 


The adverse effects of oil and gas exploration and development would result in both short-term and long-term 
change to the water resources. Construction activities associated with road and pad construction, culvert and 
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bridge work in streams and lakes that disturbs stream banks or shorelines, blockages of natural channels and 
floodways that disrupt drainage patterns, and removal of gravel would all cause short-term increases in erosion 
and sedimentation. W ater removal could cause short-term changes in aquatic habitat. Permanent gravel roads and 
pads, airstrips, pipelines, and facilities constructed adjacent to or crossing streams and lakes would have 
long-term effects on water resources. Magnitude and duration of effects would vary with the type and extent of 


Degradation of water quality from construction and operation of oil field(s), winter ice roads, and spills could be 
a long-term effect on isolated water bodies. 


5. Estuarine Water Quality 


There would be both short- and long-term effects on estuarine water quality. Short-term effects would include 
those from the construction of offshore ice roads or ice pads. Long-term effects would include those from the 
const~iction of offshore gravel docks (Sec. IV.C.5.b (1 )(c)). Although most of the effects of offshore oil spills 
would be short term, if oil contaminated shorelines, the effects would remain longer (Sec. IV .C_5.b (2)). Spilled 
oil would persist on some types of shorelines for many years, and possibly for more than a decade 

(www .oilspill state ak.us/facts/lingeringoil html). 


6. Air Quality 


Air pollution resulting from oil and gas exploration and development activities would be a short-term and local 
effect. The analysis of air-quality effects indicates that, although the pristine air quality of the Planning Area may 
be impaired temporarily and very locally, long-term effects for air quality would be insignificant (see Sec. 
IV.C.6). 


7. Vegetation 


The effects of management actions other than oil/gas development on vegetation would be short term. Seismic 
activities, overland moves, and exploratory drilling all occur during the winter when the ground is frozen and 
snow covered. Impacts from these winter activities can linger into the following summer--or longer--in the form 
of vegetation that appears greener than surrounding areas and shallow water tracks and ponding. The construction 
of well collars for exploration wells and the most severe impacts of vehicles during overland moves and seismic 
exploration would affect vegetation for the long term. All effects on vegetation of oil-field construction would be 
long term, though oil spills and dust and gravel spray from vehicular traffic on the gravel pads would not occur 
after field abandonment. The recovery time for vegetation from spills would extend briefly into the long term 
(Jorgenson, 1997; McKendrick, 2000), but it is not known how long changes to the plant community from dust 
effects would persist. Although research indicates tht natural wt communities can be restored to gravel pads 
(McKendrick, 1997)--especially if some silt-loam soil ., added to the substrate--the time until recovery of a 
natural canopy cover would be so long that the impacts might be considered permanent from a human 
perspective. As a result, the long-term productivity of these localized areas would be reduced, but these areas 
represent | < 0.1 percent of the Planning Area. Placement of gravel drilling pads, roads, airstrips, staging areas, 
and docks--as well as construction of pipelines or the use of a gravel mine site--will permanently disturb or 


8. Fish Resources 
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a. Freshwater and Anadromous/Amphidromous Fish 


Impacts to fish resources and habitat associated with this plan would occur from oil and gas exploration and 
development. Most impacts are expected to be short term and confined to small segments of habitat and localized 
components of the fish population. Although seismic surveys, construction activities, and oil spills are of 
particular concern, disturbances are unlikely to result in decreased long-term productivity of fish populations. The 
exception would involve an oil spill in a waterbody with no migration pathways. Losses in a specific waterbody 
would be permanent if all individuals of a species were killed in a spill. 


b. Marine Fish 


Some marine fish could be lethally or sublethally affected by the Northwest NPR-A lease sale, but the number is 
likely to be too small to be biologically significant or measurable at the population level. These effects are likely 
to be relatively shor term and recovery would be expected within 3 years. A hypothetical very large spill 
(120,000-bbi oil spill) is estimated to affect 5 to 20 percent of the marine fish in the area, and its effect would last 
longer. Full recovery from a spill of this size would be expected in 3 to 10 years, depending on the amount of oil 
reaching the nearshore area, and the amount of shoreline oiled. 


seasonal pattern of activities. Of the routine activities associated with oil and gas exploration and developement, 
flights are expected to occur throughout the life of this project. Although much of the potential effect of air traffic 
could be avoided through compliance with the stipulations, required operating procedures, and standardized 
mitigation measures, aircraft may have to fly at lower altitudes and cross different parts of the coast under 
continue to occur throughout the life of the project. 


Habitat-modification effects are likely to be short term, although loss of habitat will be a long-term effect. Nesting 
or brood-rearing habitat lost where infrastructure is constructed would be a long-term effect, but alternative 
habitat is widespread, so the effect on bird populations probably would be short term. Any substantial mortality 
of birds colliding with structures is likely to be long-term, particularly when their populations are in a declining 
status. The duration of effects resulting from mortality -causing factors (¢.g., collision of birds with structures) will 
be determined by the magnitude of the loss and the size and status of the regional population. Small losses from 
populations that are currently increasing, stable, or declining at a nonsignificant rate are expected to be short term, 
while a substantial loss experienced by a population in significant decline--or any loss experienced by a 
population declining at a significant rate--is likely to be long-term. Any mortality experienced by species whose 
populations are very small (whether increasing or decreasing at a nonsignificant rate) may result in a long-term 
effect because of the population size. 


10. Mammals 


a. Terrestrial Mammals 
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Most effects on terrestrial mammals and thew habitats from non-oil and gas activities and from oil and gas 
exploration would be short term. Short-term, localized, adverse effects on terrestrial mammals and their habstats 
could occur in the event of an oil spill, although oi! spills in the Planning Area are expected to be small and not 
likely to affect a large area. Potential effects include mortality of individuals, physiological stresses in surviving 
individuals, reduction in the number of species or species populations in the affected area, changes in the 
distribution of species or individuals, and changes in behavior or migration patterns. Long-term, cumulative 
effects might occur if recovery from the short-term effects extended beyond the field production life. The 
effects such as mortality, stress, population or species decreases or redistribution, and changes in survival 
patterns. Effects of oil and gas development on terrestrial mammals and their habitat would be long term (beyond 
the production life of the field). Long-term biological productivity could be lost from those areas used as facility 
sites. 


b. Marine Mammais 


affect some individual marine mammals and their habitats. These effects are expected to be local. Disturbances 
and altered habitat may possibly result in local displacement, mortality, or stress of some species, or decreases or 
reductions in local abundance of some species. Effects could possibly last over the long term if recovery from the 
short-term effects extended beyond the field's estimated useful life. 


11. Endangered and Threatened Species 


Bowhead whales whose migratory path lies closer to shore than the median migration distance offshore (32.5 km, 
Treacy, 2002) potentially may be disturbed by noise from oil- and gas-related marine vessel traffic during the fall 
disturb whales migrating very near shore. Since most of these activities are temporary, effects would be short 
term and potentially occur annually over the life of a field. In the unlikely event of a large oil spill, there could be 
long-term effects to the bowhead population from residual oil and continuing clean-up activities. 


Spectacled and Steller's eiders may experience short-term adverse effects from any factors that disturb their 
normal daily and seasonal pattern of activities. During oil and gas field development, frequent aircraft (helicopter) 
and occasional marine support vessel traffic would cause the most disturbance. Nesting or brood-rearing habitat 
lost where infrastructure is constructed would be a long-term effect, but alternative habitat is widespread, so the 
effect on eiders probably would be short term. The duration of effects resulting from mortality -causing 

collision of exders with structures--although likely to generate minor losses, will be 
determined by the magnitude of the loss and the size and status of the regional population Small losses from the 
spectacied eider population (currently declining at a nonsignificant rate), would be expected to be short term, 
while any substantial loss would be likely to be long term. The Steller's eider population, although currently stable 
or increasing at a nonsignificant rate, would be likely to experience a long-term effect from any loss because of 
the small size of the regional population. 


12. Economy 


Economic benefits would accrue from production of oi! and gas from of Federal lands. Economic 
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benefits--including any decrease in the Nation's dependency on foreign ctl--would be short term. Increases in 
emp!oy ment and associated personal income would occur over the life of the exploration, development, and 
operations activities. Revenue increases to the NSB and to the State and Federal Governments would occur during 
production years. However, these increases would occur only for the duration of the activities. Development 
activity would result in infrastructure that could enhance future productivity of oil and gas exploration. 
development, and production. 


13. Cultural Resources 


Because cultural resources are nonrenewabie. there is no difference between short-term and long-term impacts. 
The resource cannot recover from most types of adverse impacts. Once disturbed, a cultural deposit cannot be 
returned to its onginal context. Any destruction of cultural resource sites would represent long-term losses. Any 
discoveries of cultural resources as a result of surveys required prior to development of a lease would enhance 
knowledge of the history and early inhabitants of the region. 


14. Subsistence-Harvest Patterns 


In the short term, the redistribution, reduction, tainting, or displacement of subsistence species could affect 
regional subsistence-harvest patterns. Such short-term effects on subsistence-harvest patterns would not be 
expected to have long-term consequences except as a source of social disruption or unless chronically imposed on 
the subsistence resource base of the region. Habstat destruction could cause a local reduction in subsistence 
species--a potential long-term impact to those communities affected by such reductions. 


15. Sociocultural Systems 


Native communities in the short term. Short-term effects on subsistence resources would disrupt social systems if 
they were to occur repeatedly (chronic) over the lifetime of potential oil and gas activities (about 30 years). 
Habitat destruction would locally reduce or displace subsistence species--a long-term effect on the regional 
subsistence economy and the sociocultural and cultural institutions. 


16. Environmental Justice 


Any impact on subsistence resources that would have a chronic effect on the sociocultural system over the 
lifetime of potential oil and gas activities (about 30 years) would be considered a disproportionately high adverse 
effect on the Inupiat people. Such an effect would only be expected to occur in the event of long-term population 
and productivity effects to the TLH of caribou. The Native communities of Point Lay, Wainwright, Barrow, 
Atqasuk, and Nuiqsut harvest caribou from the TLH. 


17. Coastal Zone Management 
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Land use could change along pipeline routes. If land use in parts of the Planning Arca were to shift from 
subsistence-based activities to industnal activites, and if, after production ceased. use of the land reverted to 
subsistence, the effect would be short term. Long-term effects on land use could result of ese of the infrastructure 
or facilities were to continue after the production life were over. Potential users could be other resource 
developers, residents and nonresidents who had become accustomed to the convemence of using cxsting 
facilities, such as roads. 


18. Recreation Resources and Wilderness 


Short-term use of portions of the Planning Area for oil anc as development could adversely affect the long-term 
use and value of recreation and wilderness resources. Rehabilitation and removal of pads. roads, and facilities 
could not restore the onginal condition of the land or its onginal recreation and wilderness valuc If airstrips were 
not removed and/or rehabilitated. then recreation opportunsties in that area could be enhanced by providing 
impacted by the presence of the airstrip. 


19. Wild and Scenic Rivers 


River values that would be protected by designating any of the 22 eligible streams as components of the national 
Wild and Scenic River (WSR) System are: free-flow, unpolluted waters, subsistence, fishenes, wildlife and 
cultural resources. The relationship between short-term uses and long-term productivity on these nver values 1s 
more specifically addressed in the sections dealing with water resources, subsistence, fishenes, wildlife, and 
cultural resources. 


Under Alternatives A and B, no rivers would be found suitable for inclusion in the national WSR System. A 
significant short-term commitment of resources would be made to oil and gas exploration, development, and 
production activities. This commitment may have some impact on river values. For example, cultural resources, 
which are nonrenewabie, might be affected in the long term. The short-term commitment of resources would not 


affect the finding of nonsuitability « { these rivers. 


Under Alternative C, all nvers would be found suitable for inclusion in the national WSR System. A limited 
short-term commitment of resources is made to oil and gas activities. River values would be protected by 
mitigating measures, and no long-term impacts to these values would be likely. 


2. Visual Resources 


Short-term use of portions of the Planning Area for oil and gas development could adversely affect the long-term 
value of visual resources Rehabilitation, removal, and revegetation of pads, roads, and facilities would eventually 
cause the viewshed to resemble its orginal condition. However, the full value of the ongimal scenic quality and 

viewshed may not be regained. Visual resources could still be negatively impacted by any remnants of oi! and gas 


activities and by changes from the onginal landscape. 


21. Wetlands and Floodpliains 
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Wetlands and floodplains include those resources withan the Planning Area that are conssdered to have the funcvon 
and value of wetlands as described in Section I11.B.2. Biological resources that would be classified as having 

the function and value of wetlands and floodplains on the Arctic North Slope unclude vegetation. souls. water 
resources, freshwater quality. and estuarine water quality. 


Please refer to the discusssons on this section for cach of these resources regarding information on the relationship 
between local short-term uses and maintenance and enhancement of long-term p aductivity of wetlands and 
floodplains 


|. irreversible and irretrievable Commitment of Resources 


Irreversible or irretnevable commitments of resources refers to impacts or losses to resources that cannot be 
reversed or recovered. Examples are when a species becomes extinct or when wetlands are permanently converted 
to open water. In esther case, the loss 1s permanent. The following section identifies irreversible and wretnevable 
commitment of resources that would occur if the leasing occurs and results in 1! and gas exploration. 
developmen. and production. 


1. Soils 


Souls covered by gravel pads, roads, etc. are lost with respect to thei value (such as a medium for the growth of 
vegetation) as soils. Removal of gravel pads may retneve some soils but it 1s unlikely. Disturbed soils may 

re-establish over time, but soul development in cold climates is a very slow process. The desirable mitigation for 
soils 1s to minimize the total area lost through careful use of the surface, creative design practices and the use of 


shared facilines. 
2. Paleontological Resources 
Paleontological reso. arenewable, so any adverse impacts can be comsidered to render the resource 


disturbance irreversib.. ..d —s *mtegrity of the resource irretrievable. If surface or near-surface paleontological 
remains were to be buned by .o¢ construction of a gravel pad or road, while possibly not damaging in itself, they 
would likely be severely impacted upon removal of the overlying materials. Deeply buned paleontological 
deposits would not be affected by gravel pad/road construction or removal, but could be damaged or destroyed if 
encountered dunng development of a gravel mine site The loss of such paleontological information would be 
reversible and irretnevable. 


3. Water Resources 


Thermokarst erosion along gravel roads and pads could result in mayor changes to stream banks. lake shorelines. 
and altered natural drainage patterns that would last long after the life of the field(s) While there would be no 
irreversible or irretnevable effect on water resources, the restoration of the natural drainage could take years after 
the field(s) are abandoned, equipment removed. and the roads and pads rehabilitated 
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4. Freshwater Quality 


Thermokarst crowon along gravel roads and pads could result in degraded water qualrty that would last long after 
the life of the field(s). but the effects would not be irreversible. 


5. Estuarine Water Quality 


The effects with the longest time frames would be those resulting from offshore gravel docks and/or open-water 
oul spills that contaminate shorelines. Because full recovery 1s expected following esther abandonment of docks or 
cleanup of spills, no wreversible and wretnevable commitment of resources 1s expected. 


6. Air Quality 


No irreversible or irretrievable effects to air quality would occur. All air-quality effects would be local and shorn 
term. 


7. Vegetation 


The vegetation communities of Alaska's North Slope evolve through several phases over penods of decades or 
centuries. This 1s especially true for the ACP, where ice and thaw lakes create a constantly changing landscape 
(Bergman et al. 1977). Therefore. changes in plant communities resulting from dust or snowdnft accumulations 
would not be considered irreversible. The burial of vegetation under gravel fill 1s a different situation. The 
potential recovery of vegetation on these pads would take such a long time that. from a human perspective, this 
may be considered an wretnevable commitment of vegetation resources. 


8. Fish Resources 


a. Freshwater and Anadromous/Amphidromous Fish 


Arctic fish in and near the Planning Area would be exposed to overland sersmmic surveys, construction-related 
activities, and on! and fuel spills associated with on! and gas exploration and development. A relatively small 
number of fish is likely to be adversely affected by these activities and the agents associated with them. Fish 
populations are not expected to expenence any irreversible and irretnevable effects associated with activities 
undertaken as a result of this LAP/EIS. 


b. Marine Fish 
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While some marine fish could be lethally or sublethally affected by the Northwest NPR-A lease sale, requiring up 
to 3 years for full recovery, these effects are not likely to be biologically significant or measurable at the 
population level. The exception would be the hypothetical 120,000-bbi oil spill discussed in the text. Depending 
on the amount of oil deposited in the nearshore area during summer, and the amount of actual shoreline oiled. a 
120,000-bbI oil is estimated to adversely affect 5 to 20 percent of the marine fish population in the sale area 
(estimated 3 to 10 year recovery). Because full recovery is expected following any oil spill, no irreversible and 
irretrievable commitment of resources is expected. 


Some irretrievable/irreversible loss of habitat could occur from the placement of facilities and infrastructure in 
bird nesting or brood-rearing habitat, particularly that occupied by waterbirds and shorebirds. Because alternate 
habitat areas for critical activities are available, any habitat loss would be a minor effect. Disturbance effects 
would last only as long as the causative activity. Loss of individual birds through collision with facilities or 
structures is irretrievable, however, such losses are not expected to have an irreversible effect on regional 
populations. 


10. Mammals 


a. Terrestrial Mammals 


It is possible that caribou and other terrestrial mammals could be subjected to direct and indirect effects of 
disturbance caused by noise and movement of motor vehicles and aircraft, other human activities, oil spills, 
natural gas blowouts, or losses and/or deterioration of habitat because of facility developments. It is likely that 
such effects would lead to some permanent (irreversible) losses of these resources. 





b. Marine Mammals 


Seals, walruses, polar bears, and beluga whales could be subjected to direct and indirect effects of oil spills, 
disturbance caused by noise and movement of aircraft and vessels, and other human activities. It is unlikely that 
such effects would lead to permanent (irreversible) losses of these vesources. 


11. Endangered and Threatened Species 


For threatened and endangered species, any irretrievable or irreversible commitment of resources important to the 
long-term survival and recovery of that species probably would violate the intent of the ESA. Since the bowhead 
whale population is increasing and effects from noise are likely to be temporary, no irreversible/irretrievable 
kosses are likely. Any detesiorcion of bowhead auditory environment resulting from noise-producing activities in 
coasia! are2s would last only as long as the causative activity. Some irretrievable/irreversible loss of habitat could 
occur from locatioa of facilities in spectacled or Steller's eider nesting or brood-rearing habitat. Because alternate 
habitat areas fox critical activities are available, any habitat loss would be a minor effect. Disturbance effects 
would last only as long as the causative activity. Any losses of individual eiders through collision with facilities 
or structure are irretrievable. It is possible that habitats used by endangered or threatened bird species could be 
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irretrievably or irreversibly altered by activities associated with oil and gas exploration and 

development. However, as long as the area modified is not critical habitat for that species and there is sufficient 
alternate locations to permit recovery, any effects are expected to be local, short-term, and negligible importance 
for the recovery of the population. 


12. Economy 


Increases in employment and personal income would occur over the life of the exploration, development and 
operation activities. Employment in oil- and gas-related activities represents a loss of opportunity for workers to 
pursue employment in other fields. Investment by the lessees and operators in oil and gas exploration and 
development activities in the Planning Area represents a loss of opportunity to invest those monies elsewhere. 
Revenue increases to the NSB and the State and Federal Governments that would occur during production years 
would result in the irreversible and irretrievable commitment of those revenues. Development would result in new 
infrastructure that would be removed at the end of production. 


13. Cultural Resources 


Cultural resources are nonrenewable, so any adverse impacts can be considered to render the resource disturbance 
irreversible and the integrity of the resource irretrievable. Since all cultural resources exist in a surface or 
near-surface context, burial by the construction of a gravel pad or road, while possibly not damaging in itself, 
would severely impact the resource upon removal. If cultural resources are encountered in the development of a 
gravel mine site, such resources could be damaged or destroyed. The loss of such cultural resource information 
would be irreversible and irretrievable. Any discovery of cultural resource data as a result of surveys required 
prior to development of a lease, would enhance long-term knowledge. Overall, such finds could help fill gaps in 
our knowledge of the history and early inhabitants of the area. 


14. Subsistence-Harvest Patterns 


Many important aspects of Inupiat society and culture are centered on subsistence activities (see Sec. 

I1L.C.3). Virtually every family in North Slope coastal communities participates in the hunting of the bowhead 
whale and the sharing of its meat. The activities associated with the taking of caribou, fish, birds, and seals are 
somewhat less important to the cultural integration of the region as a whole, but they are of equal importance to 
the social organization of each community, as well as the domestic economies of most households. The inability 
to harvest sufficient quantities of these resources would be an irreversible and irretrievable loss to the Inupiat diet. 
to Inupiat traditional practices of sharing and reciprocity, and to fundamental aspects of Inupiat identity. 


15. Sociocultural Systems 


Disruption of the traditional harvest of bowhead whale and caribou could constitute an irreversible and 
irretrievable loss to Inupiat social and cultural values. The contribution of oil and gas development in the Planning 
Area to the cumulative consequences of offshore and onshore energy development could--in conjunction with 
other processes of social change in the long term--lead to the itretrievable loss of Inupiat cultural behaviors and 
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traditional practices. 


16. Environmental Justice 


Long-term population and productivity effects to the Teshekpuk Lake heard (TLH) of caribou from oil and gas 
development in critical insect-relief areas could produce irreversible and irretrievable effects to the herd and to the 
subsistence caribou hunt in Point Lay, Wainwright, Barrow, Atgasuk, and Nuiqsut--communities that harvest 
caribou from the TLH. 


17. Coastal Zone Management 


There are no anticipated conflicts with the statewide standards of the Alaska Coastal Management Program or the 
enforceable policies of the NSB Coastal Management Program. Development activity would result in 
infrastructure, but the majority of the infrastructure would be inside the boundaries of the NPR-A. Some 
infrastructure, such as pipelines, could be located outside the Planning Area within the boundaries of the NSB but 
such infrastructure could be removed after development ends. 


18. Recreation Resources and Wilderness 


There would be no irreversible and irretrievable commitment of recreation resources and wilderness. Proper 
rehabilitation and removal of development pads, etc. would restore the perception of a natural environment. 
Wilderness values would be forgone in those areas affected by development for the duration of the development, 
rehabilitation and recovery. 


19. Wild and Scenic Rivers 


River values that would be protected by designating any of the 22 eligible streams as components of the Wild and 
Scenic River (WSR) System are: free-flow, unpolluted waters, subsistence, fisheries, wildlife, and cultural 
resources. Irreversible and irretrievable impacts on these river values are more specifically addressed in the 
sections dealing with water resources, subsistence, fisheries, wildlife, and cultural resources. 


Under Alternative A, Alternative B, and the Preferred Alternative, no rivers would be found suitable for 
inclusion in the national WSR System. Irreversible and irretrievable impacts on river values are possible as a 
result of oil and gas development and production activities, but this would not affect the finding of nonsuitability. 


Under Alternative C, all eligible rivers would be found suitable for inclusion in the national WSR System. Oil and 
gas development would be very limited under Alternative C and any development would be subject to mitigating 
measures that would protect, to the extent possible, the free-flowing unpolluted waters and the remarkable values 
of subsistence, fisheries, wildlife, and cultural resources. As a result, under Alternative C, irreversible and 
irretrievable impacts to these river values would be unlikely. 
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2. Visual Resources 


There would be no irreversible or irretrievable commitment of visual resources. Proper removal, rehabilitation 
and revegetation of development pads and other facilities would restore the perception of a natural environment. 
To the casual observer, viewsheds would appear natural. 


21. Wetlands and Floodpiains 


Wetlands and floodplains include those resources within the Planning Area that are considered to have the function 
and value of wetlands as described in Section III.B.2. Biological resources that would be classified as having 

the function and value of wetlands and floodplains on the Arctic North Slope include: Vegetation; Soils; Water 
Resources; Freshwater Quality; and Estuarine Water Quality. 


Please refer to the discussions in this section for each of these resources regarding information on irreversible and 
irretrievable commitment of resources in relation to wetlands and floodplains. 


22. Oil and Gas Resources 


Oil and gas resources are economic oil and gas pools expected to be leased, discovered, developed, and produced 
as a result of leasing in the Northwest NPR-A Planning Area. The oil and gas resource estimates for a single lease 
sale under each alternative considered in this IAP/EIS are presented in Table IV-04. The oil and gas resource 
estimates for multiple lease sales under each alternative considered in this [AP/EIS are presented in Table IV-06. 
For the highest case scenario, approximately 1,470 million barrels of oil and 5.10 trillion cubic feet of gas are 
estimated to be produced under the high economic scenario ($30/db! of oil) for multiple sales under Alternative 
A. Should these resources be produced, they would be irretrievably consumed. In the unlikely event of a large 
oil spill, the amount of oil spilled would be irretrievably lost. 


J. Low-Probability, Very Large Oil Spill 


1. introduction 


This section discusses the potential effects of a very large oil spill in the Northwest NPR-A Planning Area. A very 
large spill is defined as greater than or equal to 120,000 bbl of oil. A very large oil spill is a low-probability event 
with the potential for severe effects. A similar analysis of a very large tanker or pipeline spill was included in 
Appendix B of the Northeast NPR-A Final IAP/EIS (USDO1, BLM and MMS, 1998, vol. 2) and is i 

here by reference. Various scenarios for large pipeline spills were analyzed in the recent Final EIS for the TAPS 
pipeline (USDOI, BLM, 2002)(see summary in Section IV.F.10). Because very large spills happen so 
infrequently, there is limited historical data for use in statistical analysis and prediction. 


The record of Alaska North Slope blowouts is not validated, but is presented as the best available information. 
Although the State of Alaska does not maintain a database of North Slope well-cvntrol incidents, the Alaska Oil 
and Gas Conservation Commission (AOGCC) maintains an internal documentation of blowouts in Alaska. 
Neither of the authors cited below (Fairweather, 2000; Mallory, 1998) was allowed to review the documentation. 
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The AOGCC assured Fairweather that no blowouts had been overlooked. 


There are two written reports regarding blowouts on the Alaska North Slope--Mallory (1998) and Fairweather 
(2000). Mallory (1998) presents the following data based on discussions with long-time Alaska drilling 

in ARCO Alaska or BP Exploration Alaska (BPXA). In the period 1974-1997, an estimated 3,336 wells were 
drilled on Alaska's North Slope. Research conducted to date documented six cases of loss of secondary well 
control with a drilling ng on the well. The documentation does not differentiate between exploration and 
development wells. No oil spills, fires, or loss of life occurred in any of the events (Mallory, 1998). 


Fairweather (2000) differentiated between a blowout and a well-control incident. A blowout was defined as an 
uncontrolled flow at the surface of liquids and/or gas from the wellbore resulting from human error and/or 
equipment failure. Fairweather (2000) found 10 blowouts, the 6 blowouts that Mallory had identified and 4 
blowouts that occurred before 1974. Of the 10 blowouts, 9 were gas and | was oil. The blowout of oil in 1950 
was unspectacular and could not have been avoided, as there were no casings or blowout preventers available 
(Fairweather, 2000). These drilling practices from 1950 would not be relevant today. 


A third study confirmed that no crude-oil spills greater than or equal to 100 barrels occurred from blowouts 
between 1985 and 1999 (Hart Crowser, Inc., 2000). The record of oil spills from blowouts less than 100 bbl has 
not been searched by Hart Crowser, Inc.(2000). 


The largest spill from a blowout in Federal waters was 80,000 bbl from the blowout in Santa Barbara Channel in 
1969. One other Federal spill greater than 50,000 bbi has occurred since offshore drilling began in the United 
States--in the Gulf of Mexico in 1970. Because there have been no spills greater than or equal to 120,000 bbl in 
U.S. waters from blowouts, worldwide historical spill data must be incorporated to estimate the chance of a very 
large spill occurring. The information used here is based on spills from countries that do not have the regulatory 
standards that are enforced on the OCS or BLM lands. In addition, some drilling practices used elsewhere either 
are not practiced here or are against MMS and BLM regulations. 


Internationally from 1979 through 2000, five oil-well blowouts greater than or equal to 10 million gallons 
(238,000 barrels) have occurred (Oil Spill Intelligence Report, 1996, Cutter Information Corp., 1997: DeCola, 
2001). The blowouts mostly were the result either of war or of drilling practices that oil companies do not now 
use and are not allowed to use under MMS regulations in the United States. During this same time period, there 
were roughly 470,506 billion barrels of oil produced worldwide (British Petroleum, 2001; Statistical Review of 
World Energy, 1997, and earlier issues). These data produce a rate of about 0.01 blowout greater than or equal to 
10 million gallons per billion barrels produced. If this rate is applied to Alternative A for Northwest NPR-A, the 
estimated probability of one or more oil spills of 10 million gallons (238,000 barrels) is 0.0074 or 0.7 percent over 
the lifetime of the project. 


S.L. Ross Environmental Research Ltd. (1998) calculated the chance of an extremely large oil spill (greater than 
150,000 bbl) from a blowout with an average number of wells from the Northstar and Liberty projects using 


worldwide spill frequencies similar to those presented in the preceding paragraph. 


Scandpower (2001) recently completed a blowout-frequency assessment for the Northstar development project. 
This analysis modified statistical blowout frequencies to reflect specific conditions and operating systems for 
drilling at Northstar. The estimated blowout frequency for drilling into the oil-bearing zone and spilling greater 
than 130,000 bbl is 9.4 x 10”. 


The State of Alaska prohibits the drilling of new wells or sidetracks from existing wells into major 
liquid-hydrocarbon zones at drill sites under their regulation during the defined period of broken ice and open 
water. This period begins on June 13 of each year and ends with the presence of 18 inches of continuous ice cover 
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for 42 mi in all directions from the Northstar Island. This drilling moratorium eliminates the environmental effects 
associated with a well blowout during drilling operations in or near the lagoons during broken-ice or open-water 
conditions. 


Although the drilling prohibition during broken ice and open water reduces the chance of a blowout, the chance of 
a blowout occurring is not completely eliminated during the time the field is producing oil. As noted in the 
following section, the State of Alaska requires as a planning standard the greatest possible oil spill discharge that 
could occur from a blowout. Thus, this [AP/EIS evaluates the potential effects of a very large oil spill. 


2. Blowout Assumptions 


The 120,000-bbi spill size was derived from previous oil discharge prevention and contingency plans (ODPCP) 

for the Alaska North Slope region that estimate the realistic maximum discharge. These ODPCP’s typically use a 
15-day time period and have been accepted and approved by the State of Alaska, Department of Environmental 

Conservation. For the Alpine development project, Phillips estimates a 7,500-bbl flow rate per day for 15 days, 

for a total of 112,500 bbl (Phillips Alaska Inc., 2001). Flow rates for exploration wells in Northeast NPR-A are 

estimated at 5,500 bbi/day for oil-spill planning purposes (Phillips Alaska Inc. 2001). In this analysis, the 7,500 

bbi/day flow rate is used, rounded up to 8,000 bbi/day for a total of 120,000 bbl for the 15-day period. 


The potential impacts and effects on specific resources are presented below. In each resource-specific analysis, 
the blowout hypothetically occurs in an area sensitive to that particular resource and releases crude oil into the 
environment for 15 days. For the scenario, the analyst places the blowout spill in the location most adverse to the 
resource. The general environments into which the oil could discharge are tundra, ponds and lakes, creeks and 
rivers, and lagoons. The blowout could occur at any time of the year. The receiving environment could be solid 
ice, broken ice, or open water, as well as snow and open ground. 


The following blowout assumptions are taken from oil discharge prevention and contingency plans from facilities 
on the Alaskan North Slope (Phillips, 1999 and 2001, BP Exploration (Alaska), Inc., 2000, 2001). 


1. The crude oil is assumed to be similar in composition to “Alpine” crude oil. 
2. The theoretical facility is a S-acre gravel pad. 
3. The gas/oil ratio ranges from 400 to 2,200 standard ft’/bbI. 


The blowout spill rises into the air at an average rate of 300 bbi/hour (8,000 bbi/day divided by 24 hours). Oil 
droplets fall to the gravel pad and »urrounding area in the direction of the prevailing wind. Assuming an 
Alpine-like crude oil, approximately 30 percent of the 120,000 bbl evaporates into the air, leaving 84,000 bbi on 
or adjacent to the gravel pad and surrounding area. 


After 15 days from the start of the spill: 


* 3,400 bbl remain on the gravel pad, 
¢ 38,600 bbi have drained from the gravel pad into the environment, and 
* 42,000 bbl hav. fallen to the surrounding environment (2,800 bbi/day). 


The following figures are based on Alaska Clean Seas (1999a) Tactic T-6, assuming a 6.3-inch pipe and the 
lowest and highest gas/oil ratios. The highest gas/oil ratio results in the higher values below. Of the oil falling to 
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the surrounding environment: 


¢ 80 percent of the oil falls out from 300 ft (lowest gas/oil ratio) to 3,600 fi (highest gas/oil ratio) from the 
source in a plume 100 ft (lowest gas/oil ratio) to 400 ft (highest gas/oil ratio) wide, and 

* 20 percent of the oil falls out from 3,600 ft (lowest gas/oil ratio) to 33,000 ft (highest gas/oil ratio) from the 
source in a plume 400 ft (lowest gas/oil ratio) to 2,000 ft (highest gas/oil ratio) wide. 


3. Behavior of a Blowout Oil Spill During Winter 


Oil would drain from the gravel pad to the ground and would fall to the ground in a scattered pattern. No oil 
would enter open water as long as the ice was solid. In the winter, oil spreads mainly on the surface of snow 
cover, ice and/or frozen soil. There would be little or no change in the oil's physical properties at very low 
temperatures and when buried under a snow cover. Blowing snow would tend to combine with pooled oil, until 
the oil is effectively saturated with snow crystals. 


The oil would not penetrate any ice surface. It would spread mainly on the surface of the frozen soil. It is unlikely 
to penetrate the lower layers of soil because the seasonal thawed layer is absent (Chuvilin et al., 2001). 


Broken ice occurs in the Northwest NPR-A during fall freezeup and spring breakup. The scenario for this analysis 
assumes that oil could drain from the gravel pad into broken ice in tundra ponds, lakes, streams, rivers, or lagoons 
and would fall to the broken ice in a scattered pattern. The ice would contain the oil somewhat and reduce 
spreading. Unless the oil is frozen into the ice, the evaporation rate would not change. Dispersion and 
emulsification rates are lower in broken ice than in open water. 


a. Fall Freezeup 


During fall freezeup, the oil would freeze into the grease ice and slush before ice sheeting occurs. Winds and 
storms could break up and disperse the ice and oil until the next freezing cycle. These freezing cycles can be 
hours or days. Later--in late spring and summer--the unweathered oi] would melt out of the ice at different rates, 
depending on when the oil was frozen into the ice. In first-year ice, most of the oil spilled at any one time would 
percolate up to the ice surface over about a 10-day period. About mid-July, the oil pools would drain into the 
water. Thus oil could be pooled on the ice surface for up to 30 days before being discharged from the ice surface 
to the water surface. The pools on the ice surface would concentrate the oil, but only to about 2 mm thick, 
allowing evaporation of 5 percent of the oil, the part of the oil composed of the lighter, more toxic components of 
the crude. By the time the oil is released from the melt pools on the ice surface, evaporation has almost stopped, 
with only an additional 4 percent of the spilled oil evaporating during an additional 30 days on the surface of the 
pond, lake, creek, stream, or river. 


b. Spring Breakup 


For analysis, a spill during spring breakup would be assumed to have the same behavior and effects as a summer 
or open-water spill. At spring breakup, the ice concentrations are variable. With high concentrations of ice, oil 
would spread between ice floes. As the ice concentrations eventually decrease to less than three-tenths of the 
water surface area, the oil on the water behaves as an open-water spill, with local oil patches temporarily trapped 
by the wind against ice floes. Oil that is on the ice floes would move with the ice as it responds to currents 
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generated by the wind (S.L. Ross Environmental Research Lid.. 1998). 


4. Behavior of Spilis During Summer 


ponds, creeks, streams, rivers, or lagoons. If oil were to fall on a water surface, the oil would move with the 
direction of flow and/or the winds. On the tundra, during the summer, the oil spreads less because of the cover of 
vegetation. Oil may penetrate the lower layers of soil because of their thawed condition. Rain may also increase 
the penetration of oil into the soil. The oil may spread laterally if it reaches a permafrost lens or layer (Chuvilin et 
al., 2001). 


5. Effects of a Low-Probability, Very Large Oil Spill 


a. Soils 


Oil spills of any size may impact soils as the vegetation is altered. The oil alone would decrease vegetation 
growth, but oil spills probably would leave the surface organic mat intact. Spill cleanup, however, is more likely 
to damage soils. Cleanups are not always well controlled; heavy traffic and digging are common, resulting in 
damaged soils. Oil-spill cleanup mitigates impacts on soils only if cleanup methods and operations are very 


b. Paleontological Resources 


Surface and near-surface paleontological deposits could be much more adversely impacted by a summertime spill 
than by one that occurred during the winter. While contamination of the deposit would render much of the data 
nonrenewable, the adverse effects could be quite significant. 


c. Water Resources 


As noted in Sec. IV.C.3.b.2, a very large crude-oil spill could have serious adverse impacts to streams and lakes. 
While the petroleum residue from a spill could be flushed from most streams within a few years, the impacts to 
lakes and ponds could persist for decades. Additionally, a very large spill could saturate the tundra mat, limiting 
the amount of crude oil that is recovered, and considerably lengthening the time over which impacts could occur. 
A spill that occurred in the winter could have similar impacts, though the snow and cold temperatures might 
retard the crude-oil runoff into the watershed and somewhat limit the contamination. A spill that occurred during 
spring breakup or fall freezeup could have the greatest adverse impacts, since it would be extremely difficult, if 
not impossible, to contain the spill when ice is either breaking apart or forming into semi-solid slush pans or 
jumble ice. Spill cleanup in the watershed would involve containing the spill, diverting or isolating it within the 
waterbody, skimming off the oil, and treating the remaining oil-contaminated water and sediments. Prevention 
and rapid response with adequate removal equipment would minimize effects. 
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d. Freshwater Quality 


For spills during frozen conditicas, it 1s anticipated that oil would not reach open water. Following contaminated 
snow and ice removal, water~wuality impacts from the residual oi] would be very limited in extent. However, even 
small quantities of oil remaiting after cleanup could result in lethal and sublethal toxicity levels in waters within 
the spill area for approximately 7 years. 


During summer, flat coastal tundra develops a dead-storage capacity averaging 0.5 to 2.3 inches (Miller, Prentki, 
and Barsdate, 1980) that would retain 300 to 1,500 bbi of oil per acre. Even at high water levels, the tundra 
vegetation tends to act as a boom and vegetation and peat as a sorbent, allowing water to filter through. trapping 
the more viscous oil (¢.g., Barsdate et al., 1980) and also making recovery of the oil more difficult. On the other 
hand, even small spills can spread over large areas, if the spill event includes acrial, pressured discharge. For 
example, in December 1993, ARCO Drill Site line failed and | to 4 bbi of crude oil misted over an estimated 100 
to 145 acres (Ou, 1997). For a large spill during breakup conditions or the summer season, oil-spill response 
likely would recover the bulk of spilled oil. However. sufficient oil could remain to result in lethal and sublethal 
toxicity levels in waters within the spill area for approximately 7 years. In addition, equipment used to contain 
and recover spilled oil could damage the tundra surface, potentially leading to thermokarst erosion and causing 
local water quality degradation. 


e. Estuarine Water Quality 


This assessment assumes a blowout in an estuary--unlikely as that would be. As estimated in the first part of this 
section, about a third of a 120,000-bbI blowout would evaporate, about 38,600 bb! would drain from the drilling 
island onto the sea surface, and about 42,000 bbI would rain down on the sea surface over a 15-day period. If such 
a blowout were to occur during winter, the oil would probabiy not penetrate the ice cover but, if it occurred during 
the open-water period, it could contaminate an extensive area. The scale of the effects would probably be similar 
to the effects of the 180,000-bb! blowout that was assessed in the Liberty EJS (USDOL, MMS, Alaska OCS 
Region, 2002b:Sec. IX.6). The analysis in the Liberty EIS concluded that the effects of such a spill would exceed 
the 1.5-ppm acute toxicity criterion during the first several days in an area less than 110 mi? (300 km? ). The area 
of acute toxicity would be about the size of Admiralty Bay and Dease Inlet together. The risk of such a blowout 
effect would be lower with Alternative B, which would allow offshore exploratory drilling only during the winter 


f. Air Quality 


A very large (120,000 bbi) oi! spill would affect nearby air quality locally and temporarily. Air-quality effects 
would be caused by emissions from evaporation and from any burning associated with the on! spill or with 
oil-spill cleanup activities. The scenario for this very low probability, very large oi! spill assumes that the release 
of crude oil continues for 15 days. Therefore, volatile organic compounds would continue to be released from the 
spilled oi! for that time period. Those volatile organic compounds would likely evaporate almost completely after 
the spilling ceased. Please see Section IV.C.6.b.(2)(b) for greater detail on effects of an oil spill on air quality. 
Typical emissions from blowout or other large spills consist of hydrocarbons (volatile organic compounds). Only 
fires associated with blowouts produce other pollutants, such as nitrogen oxides, carbon monoxide, sulfur dioxide. 
and particulate matter. Air pollution would be limited because of atmospheric dispersion. Any significant adverse 
ait-quality effects from a very large oi! spill would remain quite localized and very temporary. 


Conclusion 
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In the very unlikely event of a blowout or other very large oil spill, such a spill could cause a small, local increase 
in the concentrations of gaseous hydrocarbons (volatile organic compounds) as a result of evaporation from the 
spill. The VOC concentrations would be very low and normally be limited to only | or 2 km’ (0.4 to 0.8 mi? ). 
Moderate or greater winds would further reduce the VOC concentrations in the air. 


Effects on air quality from air emissions likely would be only a very small percent of the maximum allowable 
PSD Class [I increments. The concentrations of critena pollutants in the ambient air would remain well within the 
air-quality standards. Consequently. there likely would be only a minimal effect on air quality with respect to 
standards. 


g. Vegetation 


The only reported blowout of crude oil on Alaska's North Slope occurred in 1950 (Fairweather, 2000), and no 
crude oil was spilled off the pad during that blowout. There is no history of the effects of a very large (120,000 
bbi in this scenano) spill of crude oil on North Slope tundra vegetation. Overall, past spills (of much smaller 
volumes) on Alaska’s North Slope have caused minor ecological damage, and ecosystems have shown a good 
potential for recovery, with wetter areas recovering more quickly (Jorgenson, 1997; McKendrick, 2000). It is 
estimated that a spill of 120,000 bb! would cover up to 1,500 acres. with 80 percent of the oil falling out on less 
than 30 acres. From this it is assumed that most cf the vegetation affected would suffer adverse consequences 
similar to those of smaller spills (i.¢., minor damage and a good potential for recovery). A small percentage of the 
vegetation affected would likely suffer longer-term. adverse consequences. suggesting that recovery would take 
longer and may not be as complete. 


h. Fish Resources 


(1) Freshwater and Anadromous/Amphidromous Fish 


As discussed in the analyses for the alternatives, oi! spills have been observed to have a range of effects on fish. 
the specific effect depends on the concentration of petroleum present, the length of exposure, and the stage of fish 
developme it involved (eggs. larva, and juveniles are most sensitive) (for more detailed discussions see Start, 
Kuwada, and Trasky, 1981; Hamilton, Starr, and Trasky, 1979; and Malins, 1977). If lethal concentrations were 
to be encountered, or if sublethal concentrations were to be encountered over a long enough penod, fish mortality 
would be likely. Such a situation could occur during a large blowout spill (120,000 bbl) if the spill were to enter a 
body of water with restricted water exchange. The worst-case scenario would be a spill that occurred at fall 
freezeup or at the beginning of spring breakup in the lower reach of one of the large rivers that flows into 
Admiralty Bay. Cleanup of a spill when ice is either forming into slush pans or breaking apart would be difficult. 
Petroleum residue would persist through the winter (and beyond) if the spill occurred at freezeup. Compounding 
this problem 1s the likelshood that freshwater fish of all life stages would be congregating in this habstat to 
overwinter. Craig (1989a) calculated that the lower portion of coastal plains rivers on the North Slope provide 
most of the overwintering habitat for freshwater fish. 


Though lethal effects of oi! on fish have been established in laboratory studies (Rice et al., 1979, Moles, Rice, and 
Korn, 1979), large kills following oil spills are not well documented, probably because toxic concentrations are 
seldom reached (Rice, 1985). In this scenano--where it is assumed that a large quantity of oi! reaches numerous 
fish and the oil is not rapidly diluted--a substantial portion of the waterbody's resident populations of fish species 
could be harmed or killed. Adults and juveniles might be able to avoid contact with oiled waters during a spill in 
the open-water season, but survival would be expected to decrease if oil were to reach a pool or senes of pools 
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isolated by ice and the fish were unable to avoid contamination. In the latter case, sublethal effects would be more 
likely to occur that would include changes in growth, feeding. fecundity, survival rates, and temporary 
displacement. Other possible effects would include localized reduction in food resources, and consumpuion of 
contaminated prey. Total fish loss would be dependent on the extent and duration of the contamination and the 
effectiveness of the spill cleanup. If the entire population of any given species in a drammage were spread oul 
between overwintering sites in a river or adjacent lakes. the loss al any given site would not be expected to 

ch tunate a population. 


A very large spill of 120,000 bbi from a blowout is assumed to occur under Alternative A, Alternative B, and the 
Preferred Alternative. Under Alternative A . this spill is assumed to occur in the Dease Inlet/Admuralty Bay area. 
If it were to occur within the Inlet or along the shore during the summer open-water season, the spill would 
contaminate marine waters. For Alternative B and the Preferred Alternative, a nearshore spill of this size during 
the summer feeding pernod 1s likely to result in measurable adverse effects on some manne fish populations. 
Depending on the amount of o1! deposited in the nearshore area during summer, and the amount of actual 
shoreline oiled, a | 20,000-bbi oti spill is estimated to adversely affect 5 to 20 percent of the marine fish 
population in the area. Both lethal and sublethal effects would be expected. Fishes farther offshore of the 
nearshore feeding area would likely not be affected. The occurrence of this spill during winter could have similar 
effects when released from the ice during the following spring. In either case, recovery would be likely in 5 to 10 
years. If such a spill were to occur well offshore in summer, much of its effect would be reduced by weathering 
and the resulting reduction in the amount of o1! reaching nearshore feeding areas. While still expected to result in 
a measurable effect on some manne fish populations, the spill's effect would likely be greatly reduced (estimated 
recovery of 3 to 5 years). 


i. Birds 


(1) Effects of a Blowout Oil Spill on Birds 


Throughout the summer and fall penods, many tens of thousands of long -tailed ducks and king esders, substantial 
numbers of common eiders, and other waterfow!, loons, and seabirds are present for varying intervals in coastal 
lagoons and nearshore and offshore waters. In addition, three loon species. greater white-fronted geese. brant. 
tundra swans. small numbers of lesser snow geese. and thousands of shorebirds are present in Beaufort Sea 
terrestrial wetland and coastal habitats (Fischer, 2002; Fischer. Tiplady, and Larned, 2002; Johnson, 1994a_b. 
Johnson and Garey, 1992; Johnson and Noel, 1996; Larned et al., 2001; Noel, Johnson, and Wainwright, 2000, 
Noel and Johnson, 1996: Stickney and Ritchie, 1996; Stickney et al., 1994; Troy, 1995). Long-tailed duck 
densities in lagoons during this penod have been found to average 40 to 275 birds per km? (Noel, Johnson, and 
Wainwright, 2000. Stehn and Platte, 2000) and large numbers) ing eiders could also be present. If a 
120,000-bbI spill were to happen when large concentrations of molting, staging, or migrating individuals were 
present, tens of thousands could be contacted by ol. representing a significant loss from regional populations. 
Significant losses also could be expenenced in such a scenano by postbreeding common eiders concentrated near 
barner islands and in lagoons. In addition, a spill would be expected to contact several other species present in 
and yellow -billed loons, whose ACP populations are relatively small, also could be contacted. The probability of 
a large spill occurring is extremely small. 


A large spill occurring in August or September and contacting a substantial proportion of the thousands of Ross’ 
gulls that gather cast of Point Barrow to feed each fall (Divoky et al., 1988), could result in a significant loss for 
this species, whose world population probably does not exceed $0,000. A spill remaining as stranded oil along a 
substantial proportion of the northern or western shoreline of the Northwest NPR-A Planning Area could result in 
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mortality exceeding several thousand individuals of brood-reanng waterfow! or shorebirds 


An onshore spill in summer escaping from the pad where 1 occurs may contact eggs im nests or enter lakes and 
streams used by waterfowl and shorebirds for foraging. Because most species do not typically nest in groups. 
mortality associated with such a situation 1s not likely to be large. even with a large spill--probably fewer than 100 
individuals per species. However. adults that contact oi] may transfer i to the eggs. killing the embryos. 

Species such as brant. semi-palmated sandpiper. and western sandpiper that do nest in groups of a relatively high 
density in the Planning Area are at msk of greater losses. Losses resulting from any aspect of oil and gas 
development may be difficult to separate from natural vanation in population numbers (see discussion in Section 
IV.C.9). 


A spill occurring in winter and released in spring could produce a simular result if loons and other migrant 
waterfowl concentrated in open water near river deltas or other nearshore areas were contacted. For species such 
represent a significant loss. 


Oil entrained in bottom sediments and mudflat areas--or that affects species-nch foraging areas such as boulder 
patches--1s expected to kill substantial numbers of food organisms used by waterfow! and shorebirds. The actual 
impact on bird populations of such indirect effects on food organisms 1s difficult to determine. Presumably. 
decreased food availability would adversely affect the ability of young to develop as rapidly as they would 
normally, and could decrease fitness or survival, or the ability of individuals to accumulate fat reserves for 
migration. Any mortality from such indirect effects would be additive to the losses of oiled individuals. 


(2) Effects of Oil-Spill Prevention and Response 


(a) Blowout During Open-Water Conditions 


Despite the potential for effective spill containment, recovery. and cleanup under ideal weather conditions. these 
may not exist during a spill incident and some loon, waterfow!, shorebird, and seabird habitats are likely to be 
contacted by oil. Recent aerial surveys (Fischer, 2002; Larned et al.. 2001, 2003) recorded substantial numbers of 
loons, waterfow!, and seabirds along the northern coast of the Planning Area. Although some species exhibited 
concentrations in Harnson Bay and Dease Iniet/Elson Lagoon, as a group this suite of species was surpnsingly 
widespread in its offshore distribution, ranging from the shoreline to SO km offshore. If a large spill 1s not 
contained before reaching these areas. the most effective response may involve hazing. 


Containment, recovery. and cleanup activities for a large spill are expected to involve hundreds of workers and 
numerous boats. aircraft. and onshore vehicles operating over an extensive area for more than | year Persistence 
of oil in toxic or wildlife detuintating form im the environment will vary depending on weather conditions and 
speed of comtainment/recovery and cleanup. The presence of such a workforce 1s likely to act as a general hazing 
factor. displacing birds from the immediate area of activity. perhaps within a few kilometers, which potentially 
may be viewed as a positive result given the extreme vulnerability of birds to oil in the environment. If a rehable 
system of locating bird concentrations im a specific area can be devised. specific birds or groups in danger of on! 
contact could be targeted with specific hazing tactics. As noted following the Exxon Vaide: spill, ot] remains in 
undisturbed pockets or as weathered patches for some years after the event. However, most oil weathers to a 
relatively nontoxic state within YO to 60 days of the spills exposure to air, Cleanup of ot! spill remnants may take 
several years. however, return of a large workforce to an affected area comparable to that employed during the 
initial response is not expected. 


Displacement of female waterfow! with broads from coastal habitats by cleanup activity may have a negative 
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effect if 1 prematurely forces them into the offshore marine environment where foraging may be more difficult 
for the ducklings, and other stresses may increase. Disturbance of nesting sca ducks by onshore cleanup activities 
is not expected to significantly affect thew productivity. There appears to be lathe tendency for most of these 
species to nest near the coast, where there 1s the highest probability of disturbance by cleanup activity. Because of 
low nesting density. few nesting burds are likely to be displaced and potentially lose thew clutches o1 broads to 
predators or exposure to weather as a result of disturbance by cleanup operations. Helicopter support traffic and 
human presence probably would be the most disturbing factors associated with onl-spill-cleanup activity If thes 
presence forces ducks from a manne area where oi! contact 1s smmunent. rt may be considered a positive factor. 
Lesser snow geese nesting on Howe Island. brant nesting colomes along the coast. and both species brood-rearing 
m coastal habstats are likely to be disturbed by summer cleanup activity in nearby areas. 


Prompt containment and removal of oil from offshore areas. accompamed by hazing tactics targeting mgh-use 
areas, 18 likely to result in a substantial reduction of sea duck and shorebird mortality from a large onl spull. 
Cleanup also would decrease the amount of oi! available for uptake by botiom-dwelling organisms that are the 
principal food of sea ducks and shoreturds. This could reduce the potential for oil uptake by these species, and 
associated adverse physiological sade effects. although the benefit of this indirect effect on these populations 
cannot be quantified at present. 


Conclusion 


The 1 20,000-bb! oi! spill in open water assumed for this analysis would be expected to result mm the loss of 
thousands of brood-rearing and young waterfow!| and shorebirds if those birds were to contact stranded on! along a 
substantial proportion of the affected shoreline In lagoon habrtats. observed ngh densities of long -tarled ducks 
suggest that on some occasions, tens of thousands of molting individuals could be contacted by a spill sweeping 
over thousands of square kilometers. representing a significant loss from the regional population Likewrse. 
contact of substantial numbers of postbreeding king exders and common enders near barner isiands--or Ross: 
gulls near Point Barrow --dunng August through September could result in ugnificant losses Recovery would not 
be expected to occur while specific populations are in declining status 


(b) Blowout During Broken-ice Conditions 


Containment and oi! recovery following a blowout spill that enters the manne environment under broken. ice 
conditions at mehout or freezeup 1s expected to be less effective than for an open-water spill Although under 
these conditions the area covered by the spill would be smaller than a spill in open water. some bird species are 
not expected to occupy broken ice i either period unless areas of open water are available However, Pacific 
loons, long -tailed ducks, king exders. common erders, and glaucous gulls have been observed mm small areas of 
open water available under these conditions (Dau and Taylor, 2000) Even after spring melting provides areas of 
open water, most arriving spring migrants likely would occupy overflow areas off nver mouths. because those are 
avatlable earlier and are im the vicinity of nesting areas The greatest benefits may result from comtamment and 
cleanup im such areas. In this season, the hazing effect of cleanup activity or actively hazing birds out of areas that 
onl 1s expected to enter may be counterproductive, because there are few alternative habitats that flushed berds can 
occupy. For sea ducks arriving via overland routes, the benefit of spill containment and cleanup would be 
menimal until they begin reentering the manne environment following breeding By this time. the on] would have 
weathered and 1s expected to have become a decreasing plumage fouling hazard Indirect adverse effects resulting 
from intake of contaminated prey organiems may be higher under broken ice than open water conditions, because 
reduced cleanup capability would provide a longer interval for exposure and uptake by such organivms 
Entrapment of large quantities of ot! in coastal marvh and adjacent habitats could present a hazard to departing 
males followmg breeding and females with young following nesting as they move to offshore waters In fall. 
beyond late September, most sea ducks and other waterfow i and shoreturds are not likely to be present on great 
numbers, and on) present in broken we at thes time may have weathered and become lew of a plumage fouling 
hazard Long-tailed ducks and erders are at msk until later on the fall than most other species 
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Conclusion 


A winter spill emterng the environment after the ice meits on the spmng could contact loons and other migrant 
waterfow! concentrated m open water near river deltas or other nearshore areas Losses from a spill contactang 
terrestnal habitats would not be expected to result mm sagisficant effects Any mortality or decreased fitness or 
productivity from mdarect effects. such as decreased availability of food organisms or physiological effects from 
onl ingestion. would be additive to the losses of orled individuals 


j. Mammats 


(1) Terrestrial Mammals 


For thes analysis. a very large spull from a blowout 1s assumed to accur dunng the peak of the mosquito season 
within the TLH insect-rehef area east of Dease Inlet Impacts would be sumular to those discussed under 
Alternative A. Effects of Spills Any terrestrial mammals im the immediate vicinity of the blowout could be 
contacted by os! falling onto the surrounding tundra and open water Lows of thermoregulation would not be a 
factor. except possibly m young caribou calves Larger. more mobile animals such as caribou, bears and moose 
would lhely move out of the area aftected by the blowout. reducing the exposure Smaller. less motile animals 
rmght not be able to move out of the affected area. resulteng in greater mortality of these species Some animals 
could be killed from exposure to toxms. ether absorbed through the skin or ingested during feeding Ingestion 
typically results in pulmonary asperation that can be lethal or predispose the animal to infections Terrestnal 
mammals would be temporanty disturbed or displaced by clean up and rehabilitation activities At this ime of 
year, TLH canbou would be aggregated into large groups for msect avordance If a blowout accurred im the close 
vicinity of an aggregation. a relatively large number (100+) of caribou could be exposed to onl fallout Movement 
of wnsect-harassed caribou im the vicinity of the blowout could be disrupted during the | 5-day duration of the 
blowout and the following penod of clean-up. reducing foraging efficiency If foraging efficrency 1s reduced 
sufficrently to result in reduced wenght gai. there could be greater overwinter mortality or a corresponding 
reduction im parturition the following year This effect would only last for one season and would not result in 
long-term reduction mm the population size unless followed or preceeded by a few years of higher mortality or 
lower parturition from other factors The amount of habrtat affected by such a spill would be minemal when 
compared to the amount of habriat available on the North Slope. 


(a) Effects from a Possible Very Large Blowout Spill in Marine Waters in the Dease 
inte Admiralty Bay Aree 


For this analysis, a very large spill of | 20,000 bbI from a blowout 1s assumed to accur im the Dease 
Inlet/Admuralty Bay area If « were to occur within the Inlet or along the shore dunng the summer open water 
season, the spill would contammnate manne waters Large numbers of spotied seals (perhaps 100 to several 
hundred animals) could be exposed to the spill Smaller eumbers of other marine ma nmals such as ringed and 
bearded seals. polar bears. walruses. beluga whales. and gray whales that generally accur offshore of the inlet 
during the summer could be exposed to onl if some of the spill spreads offshore of the Dease Inlet Admiralty Bay 
area If several hundred spotied seals were to be onled and suffer lethal effects from the spill. the population 
(about | 000 anumals). could take a few years or more to replace these lowses Losses of other marie mammals to 
the spill are likely to be small (a few individual polar bear to perhaps 100 or less individuals of the other species) 


with replacement expected withen one year 
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(b) Effects from a Possible Very Large Biowout Spill Onshore in the Dease !r't/Admiralty Bay 
Area 


For this analysis, a very large spill of 120,000 bbi from a blowout is assumed tc occur onshore in the Dease 
Inlet/Admiralty Bay area. If it were to occur near the Inlet or along the shore éur:ng the summer open-water 
season, some of the oil would contaminate marine waters. Small numbers of spotted seals (perhaps 10 to 30 
animals) could be exposed to some oil from the spill. Other marine mammals such as ringed and bearded seals, 
polar bears, walruses, beluga whales, and gray whales that generally occur offshore of the inlet during the summer 
are unlikely to be exposed to the spill. If 10 to 30 spotted seals were to be exposed to part of the spill and suffer 
subletha! or lethal effects from the spill, the population (abxsut | 000 animals) would be likely to replace these 


k. Endangered and Threatened Species 


(1) Bowhead Whale 


If a 120,000-barrel blowout were to occur at a well located along the northern coast of the Planning Area or along 
a river tributary to the Beaufort Sea, oil could enter the nearshore marine environment and potentially be 
transported to offshore areas. Under most circumstances, contact of whales migrating through offshore waters 
during the open-water season likely would be brief. However, in some years, bowheads have been observed very 
near shore between Point Barrow and Cape Halkett during the westward fall migration. For example, 77 
individuals were observed feeding near the shoreline between Smith Bay and Dease Inlet in September 2000 
(Treacy, 2002). If bowheads were feeding in an area when spilled oil was present, contact could be prolonged and 
some of the oil could be ingested. It is not clearly known that a brief exposure, especially of volatile components, 
would not have adverse effects on lung or eye function. 


During their spring migration, bowheads often are concentrated in the spring lead system as they move through 
the Chukchi Sea, past Point Barrow, and eastward through the Beaufort Sea. This behavior makes them 
vulnerable to any oil that enters the spring lead system. For example. a large spill occurring in late fall or winter 
could become entrained in the pack ice and the oil could be released into leads when the ice melts. However, a 
winter spill likely would melt out in July, so it is not likely that oil would be melted out of the ice in time to 
contact spring leads during the whale migration that spring. Oil released in broken ice conditions would be more 
difficult to clean up and more likely to enter the spring lead system. During the fall migration, oil from a meltout 
spill would be somewhat weathered and the toxic hydrocarbons at least partially evaporated before the oil would 
have entered the water. As a result of the weathering. the spill would be less likely to cause respiratory distress or 
other effects to bowheads surfacing to breathe. 


Effects of an oil spill on bowheads would be as described in Section [V.C.1 1: oiling of the skin, inhaling 
hydrocarbon vapors or oil, ingesting oil or contaminated prey, fouling of their baleen, reduced food supply. 
displacement from feeding areas, and possibly death. The effect of fouling baleen has not been investigated 
adequately; the long filamentous bowhead baleen may be prone to more serious fouling than the coarser baleen of 
some other species, thereby depriving bowheads of a greater degree of normal function. The number of whales 
contacting spilled oi! would depend on the timing and duration of the spill, ice conditions, effectiveness of 
containment and cleanup operations, and the whales’ ability or inclination to avoid contact. Based on conclusions 
from studies that have examined the effects of oil spills on cetaceans, external exposure to spilled oil is unlikely to 
have serious effects on the bowhead whale. Most whales exposed to spilled oil are expected to experience 
temporary, nonlethal effects, although there is a potential for lethal effects to some individuals. 
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Conclusion 


Based on conclusions from studies that have examined the effects of oil spills on cetaceans, exposure to spilled oil 
is unlikely to have serious direct effects on baleen whales. Most individuals exposed to spilled oil are expected to 
expenence tempore7y. nonlethal effects from oiling of the skin, inhaling hydrocarbon vapors, ingesting 
contaminated prey, fouling of their baleen, reduced food source, and displacement from feeding areas. Exposure 
of bowhead whales to spilled oil potentially could result in lethal effects to some individuals. 


(2) Spectacied and Stelier’s Eiders 


(a) Effects of a Blowout Oil Spill on Spectacied and Steller's Eiders 


From early June to late July (males) and late June to early September (failed females or females with young), 
flocks of spectacled eiders may be staging or stopping during migration in coastal lagoons and offshore waters 
(Fischer, Tiplady, and Larned, 2002; Fischer, 2002; TERA, 1995b, 1999). This is suggested by detections of 
satellite-tagged spectacied eiders in several nearshore/offshore marine areas adjacent to or within the boundaries 
of the Northwest NPR-A Planning Area (Map 63), and occasionally substantial flocks observed during aerial 
surveys (e.g., one group of 144; Stehn and Platte, 2000). In late summer, females with fledged young move from 
coastal habitats to nearshore or offshore areas. Some of these flocks (or females with young) would be likely to be 
contacted by an oil spill that occurs in or enters areas along the northern or western coasts of the Planning Area: 
most contacts would be lethal. A spill occurring in winter and at least partially released from the ice in spring 
could contact eiders staging in open water near river deltas, or if released in summer (e.g.. July), could jeopardize 
staging and fall migrant birds. For the spectacled eider, with its relatively small regional population and low 
productivity, the morta.ity that could result from such a spill--perhaps tens of locally nesting individuals, plus an 
unknown but potentially substantial number of migrants--could represent a significant regional loss, though it 
would not likely represent a significant loss from the world population. Because there is no clear trend in the 
coastal plain population, and there is a lack of certain data required to model population fluctuations, an estimate 
of recovery time from such a loss currently would be speculative. Also, losses may be difficult to separate from 
natural variation in population numbers (see the discussion in Section IV.C.9). 


If a spill of this size were to occur in August or September, thei. would be a potential for smal! numbers of 
Steller's eiders that nest on the western Arctic Coastal Plain (ACP) to be contacted while staging in the western 
Beaufort Sea. This could represent a substantial proportion of the coastal plain population. Little information is 
available concerning presence, timing, or numbers in marine waters (but see Fischer, 2002; Fischer, Tiplady, and 
Larned, 2002; Larned et al., 2001; Martin, 2001, pers. comm.; Quakenbush et al., 1995). 


Oil contacting or mixed into bottom sediments and mudflat areas, or affecting species-rich foraging areas such as 
boulder patches, is expected to kill substantial numbers of cider food organisms. It is difficult to determine the 
actual impact that a decline in food organisms would have on bird populations. Decreased food availability might 
adversely affect the ability of juvenile birds to develop as rapidly as they would normally, could decrease adult 
fitness, and might delay the accumulation of fat reserves for migration. Any mortality from such indirect effects 
would be additive to the loss of oiled individuals. 


An carshore spill in summer that escaped from the pad where it occurred could enter lakes and streams used by 
eiders for foraging and nesting habitat. Because they do not typically nest in groups, mortality associated with 
such a situation is not likely to be large, even with a large spill--there probably would be fewer than 20 
individuals. 
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(b) Effects of Oil-Spill Prevention and Response 


1) Blowout During Open- Water Conditions 


during a spill incident. and some marine nearshore/offshore and terrestrial aquatic eider habitats would be likely 
to be contacted by oil. These areas would need to be surveyed for cider presence to plan an adequate response 


Altiough spectacled eiders apparently spend little time in nearshore coastal habitats, females with broods may 
occupy them briefly before moving to offshore staging areas. Containment, recovery, and cleanup activities for a 
large spill would be expected to involve hundreds of workers and numerous boats, aircraft, and onshore vehicles 
operating over an extensive area for more than | year. That the presence of such a workforce would be likely to 
act as a general hazing factor--displacing any eiders from the immediate area of activity, perhaps within a few 
kilometers--might be viewed as a positive result, given the birds’ extreme vulnerability to oil in the environment. 
If a reliable system of locating eiders in a specific area can be devised, specific birds or groups in danger of oil 
contact could be targeted with specific hazing tactics. 


Currently, no important specific foraging areas for ciders are identified adjacent to the Planning Area, although 
of Smith and Harrison Bays may be an important area. Because spectacled eiders nest at low density, and there 
appears to be little tendency for them to nest near the coast (TERA, 1999), disturbance of nesting ciders by 
onshore cleanup activities would not be expected to result in significant increases in nest abandonment (or loss of 
eggs or young to predators or exposure to weather), or overall decreases in productivity. If cleanup activity were 
to displace females with broods from coastal habitats prematurely into the more saline offshore marine 
environment, it could result in increased stress on the ducklings, which have a relatively low tolerance to salt 
(USDOL, FWS, 1996). Helicopter suppor traffic and human presence probably would be the most disturbing 
factors associated with oil-spill cleanup activity. To summarize, if cleanup activities were to force eiders from a 
marine area where oil contact was imminent, it might be considered a positive factor, however, activity during the 
nesting season could also displace females from their nests or broods and result in egg or duckling losses from 
predation or exposure. 


Spectacled eider mortality from a large oil spill could be minimized by prompt containment and removal of oil 
from offshore areas, accomp2aied by hazing tactics targeting high-use areas. Cleanup also would decrease the 
amount of oil available for aptake by bottom-dwelling organisms that are the principal food of eiders. This could 
reduce the potential for cil uptake by eiders and associated adverse physiological side effects, although the benefin 
of this indirect effect on the eider population cannot be quantified at present. 


2) Blowout During Broken-Ice Conditions 


Containment and oil recovery following a blowout spill that entered the marine environment under broken-ice 
conditions at meltout or freezeup would be expected to be less effective than for a spill that entered open water. 
Although, under these conditions, the area covered by the spill would be smaller than a spill in open water, 
spectacled eiders would not be expected to occupy broken ice in either period, unless substantial areas of open 
water were available. Many arriving spring migrants likely would occupy open overflow areas off river mouths 
that are available early and are near nesting areas; the most effective response could be to focus containment and 
rleanup efforts in such areas. During broken-ice season, the hazing effect of cleanup activity (or the active hazing 
of birds out of areas that oil is expected to enter) could be counterproductive, because there are few alternative 
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(TERA, 1999), the benefit of spill containment and cleanup would be greatest in nesting habitat. By the time the 
of a hazard for plumage fouling. Indirect adverse effects resulting from the intake of contaminated prey organisms 
a longer interval for exposure and uptake by such organisms. Entrapped oil in coastal marsh and adjacent habitats 
could present a hazard to departing males after breeding and to females with young after nesting as they move to 
offshore waters. In fall, spectacled eiders are not likely to be present in numbers beyond late September, and oil 
present in broken ice at this time likely would not contact eiders. 


3) Conclusion 


The spill assumed for this analysis (i.c., 120,000-bbI blowout at a coastal prospect or from a river entering open 
water) would be expected to cause substantial spectacled eider mortality if oil were to contact flocks of staging or 
migrant ciders or females with young in lagoons and offshore. Also, in terrestrial or coastal habitats, males or 
unsuccessful females (early in the breeding season) or females with recently fledged young (later on) could have 
sufficient contact with stranded oil to result in some mortality. A terrestrial winter spill released even partially 
from the ice in spring could contact eiders concentrated in open water of river deltas or other nearshore areas. An 
onshore spill in summer could enter lakes and streams used by eiders, but because they do not typically nest in 
groups, mortality associated with such a situation probably would be fe-ver than 20 individuals. 


Mortality that could result from such a large spill could represent a significant loss for the relatively small 
regional ACP spectacled eider population, but probably would not represent a significant loss to the world 
population. Recovery of the regional population would noi be likely to occur while it is in declining status. 
Secondary mortality from decreased availability of food organisms or physiological effects from oil ingestion 
would be additive to the loss of oiled individuals. Although FWS survey data do not show a significant decline in 
the spectacled eider population of the coastal plain, the potential exists for a significant adverse effect from an oil 
spill on this regional population. Mortality of a few Steller's eiders would represent a significant loss to its small 


1. Economy 


The estimate of employment that would be related to spill cleanup is based on the most relevant historical 
experience of a spill in Alaskan waters, the Exxon Valdez oil spill of 1989. The estimate is based on a ratio of 
workers to barrels spilled. The Exxon Valdez spill was 240,000 bbl. This spill generated enormous employment 
that rose to the level of 10,000 workers doing direct cleanup work in relatively remote locations. Smaller numbers 
of cleanup workers returned in the warmer months of each year following 1989 until 1992. The Northwest 

NPR.-A spill scenario assumes the spill is on land, not near the Beaufort or Chukchi Seas, or on possible drainage 
systems near and leading to those seas. If the spill is on land not near a sea, the number of workers could be less 
than the proportionate effort to clean up the Exxon Valde: spill. If the spill is on a drainage system near a sea. then 
the cleanup effort is likely to be close to that required to clean up the Exxon Valdez spill. For this analysis, it is 
assumed that up to 5.000 workers would clean up a 120,000-bbI spill. 


Numerous local residents quit their jobs to work on the cleanup--often at significantly higher wages. This 
generated a sudden and significant inflation in the local economy (Cohen, 1993). Anecdotal information indicates 
that housing rents in Valdez in 1989 increased from 25 percent in some cases to sixfold in others, and inflated 
rents continued into 1990. Prices of food and other goods increased only slightly (Hennig, 1993, pers. comm.). 
The NSB would not experience similar inflation effects because cleanup activities would be managed and staged 
out of existing enclave-support facilities. The number of workers actually used to clean up a possible | 20,000-bbI 
oil spill would depend on a number of factors, including: which procedures were called for in the oil-spill 
contingency plan; the level of preparedness (equipment and training) of the entities responsible for cleanup. how 
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Conclusion 


An oil spill of 120,000 bbl would generate 5,000 jobs for 6 months in the first year, declining to zero by the third 


m. Cultural Resources 


Because of the contextual surface and near-surface domain of cultural resources in the NPR-A, these resources 
could be much more adversely impacted by a summertime spill than by one that occurred during the winter. 
While the contamination of the cultural resources would render much of the data recovery valueless, the cleanup 


could be quite significant. 


n. Subsistence-Harvest Patterns 


Effects on subsistence-harvest patterns from a | 20,000-bbI oil spill could potentially displace and/or cause a 
functional loss of habitat to CAH, TLH, and WAH caribou. This important subsistence resource could become 
unavailable, undesirable for use, or experience long-term population and productivity effects for a period longer 
than 5 years--a significant adverse effect. Exposure of bowhead whales to spilled oil could result in lethal effects 
to some individuals. Large numbers of spotted seals could be exposed to the spill and suffer losses, with the 
population recovery taking several years. Losses of other marine mammals are expected to be smaller with 
recovery occurring within | year. If a large spill were to occur when large concentrations of molting. staging or 
migrating birds were present, tens of thousands could be contacted by oil, representing a significant loss to 
regional populations. A substantial portion of resident fish populations could be harmed or killed by a very large 
oil spill. Access to subsistence hunting areas and subsistence resources and the use of subsistence resources could 
change if an oil spill reduced the availability of resources or altered their distribution patterns. 


The communities of Point Lay, Wainwright, Barrow, Atqasuk, and Nuiqsut would be most affected. Even if few 
individual subsistence species were directly lost or displaced, a very large oil spill could potentially contaminate 
essential nearshore whaling areas and onshore terrestrial hunting and fishing areas, causing significant effects 
when the additive impacts from contamination of the shoreline, tainting concerns, cleanup disturbance, and 
disruption of subsistence practices are factored together. 


0. Sociocultural Systems 


Sociocultural systems in the communities of Point Lay, Wainwright, Barrow, Atqasuk, and Nuigsut could 
undergo severe individual, social, and institutional stress and disruption from a | 20,000-bb!1 spill that could last up 
to 5 years. Considerable stress and anxiety would be expected over the loss of subsistence resources, 
contamination of habitat, fear of the health effects of eating contaminated wild foods, and the need to depend on 
the knowledge of others about environmental contamination (Fall, 1992; McMullen, 1993). Individuals and 
communities would be increasingly stressed during the time needed to modify subsistence-harvest patterns by 
selectively changing harvest areas (if such areas were even available). Associated culturally significant activities 
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--such as the organization of subsistence activities among kinship groups and the relationships among those who 
customarily process and share subsistence harvests--also would be modified or would decline. 


A 120,000-bbI spill would be expected to affect individuals and social systems in ways similar to the experience 
of the Exxon Valdez oil spill. As shown by that spill, some individuals found a new arena for pre-existing personal 
and political conflict, especially over the dispensation of money and contracts. In the smaller communities, 
cleanup work produced a redistribution of resources, creating new schisms in the community. Many members of 
small communities were on the road to sobriety before the spill; after the spill, some people began drinking again. 
producing the re-emergence of numerous alcohol-related problems (such as child abuse, domestic violence, and 
accidents), that were there before the spill. Institutional effects included additional burdens being placed on local 
governinents, disruption of existing community plans and programs, strain on local officials, difficulties dealing 
with the spiller, community conflict, disruptions of customary habits and patterns of behavior, emotional effects, 
values (Endter-Wada, 1992). Post-spill stress resulted from the seeming loss of control over individual and 
institutional environments as well as from secondary episodes such as litigation, which produced secrecy over 
information, uncertainty over outcomes, and community segmentation (Smythe, 1990; Picou and Gill, 1993). 
Attempts to mitigate social effects were often ineffective because a higher priority was placed on concerns over 
litigation and this produced a reluctance to intervene with people for fear it might benefit adversaries in legal 
battles (Human Relations Area Files, Inc., 1994; State of Alaska, Dept. of Fish and Game, 1995b; Impact 
Assessment, Inc., 1990c, 1998, 2001). 


p. Environmental Justice 


Alaska Inupiat Natives, a recognized minority, are the predominant residents of the North Slope Borough, the 
area potentially most affected by Northwest NPR-A exploration and development. Effects on Inupiat Natives 
could occur because of their reliance on subsistence foods; and cumulative effects could impact subsistence 
resources and harvest practices. Potential effects would be focused on the Inupiat communities of Point Lay, 


Wainwright, Barrow, Atgasuk, and Nuigsut within the North Slope Borough. 


In the unlikely event that a 1 20,000-bb! spill occurred and contaminated essential nearshore whaling areas and 
onshore terrestrial hunting and fishing areas, major effects could emerge when impacts from contamination of the 
shoreline, tainting concerns, cleanup disturbance, and disruption of subsistence practices are factored together. 
Oil-spill contamination and cleanup could potentially displace and cause a functional loss of habitat to CAH, 
TLH, and WAH caribou as well. Such impacts would be considered disproportionately high adverse effects on 
Alaskan Natives. Oil-spill contamination of subsistence foods is the main concern regarding potential effects on 
Native health. Any potential effects to subsistence resources and subsistence harvests are expected to be mitigated 
to some extent, though not eliminated. For a detailed discussion of Environmental Justice effects, see Section 
IV.C.16 and the Cumulative Effects analyses for subsistence-harvest patterns and sociocultural systems in Section 
IVF. 


q. Coastal Zone Management 


A spill of this magnitude is very unlikely. If a spill of this size were to occur, the spill itself and the resulting 
cleanup activities could have significant effects on one or more subsistence resources and access to those 
resources in the vicinity of the spill. 


The North Slope Borough (NSB) Coastal Management Program (CMP) policies relate to impacts that are “likely 
and cannot be avoided or mitigated” and “development that will likely result in significantly decreased 
productivity of subsistence resources of their ecosystems.” An oi! spill of this size would be accidental and the 
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probability of such an event is very low. Therefore, it is not considered to be a “likely” event that would introduce 
conflict. 


The NSB CMP Best Effort Policy 2.4.5.1(b) states that access to subsistence resources can be restricted when 
there is no feasible and prudent alternative. This policy could come into play as a result of oil-spill-cleanup 
activity. If it is determined that there are no feasible and prudent alternatives, there would be no conflict with this 


policy. 
Conclusion 


Based on the low probability of an oil spill event of this magnitude--and on compliance with existing regulations 
for spill prevention and response, existing management practices, and proposed stipulations and required 
operating procedures--no conflicts are anticipated. For NEPA purposes, such an event and its potential must be 
analyzed, even though it is recognized to be very unlikely. This conclusion recognizes the very unlikely and 
accidental nature of such an event. 


r. Recreation Resources and Wilderness 


The impacts to recreation and wilderness resources would be primarily related to negative impacts to aesthetic 
values and naturalness associated with visible oil sheen and residues on vegetation and water. 


s. Wild and Scenic Rivers 


River values that would be protected by designating any of the 22 eligible streams as components of the national 
Wild and Scenic River (WSR) system are: free-flow, unpolluted waters, subsistence, fisheries, wildlife and 


cultural resources. The impacts of a low-probability, very large oil spill on these river values is more specifically 
addressed in the sections dealing with water resources, subsistence fisheries, wildlife and cultural resources. 


The likelihood of a large spill affecting one or more of the 22 eligible streams is greatest in the northeast portion 
of the Planning Area because this is where the majority of oil and gas development is expected. 


Under Alternative A, Alternative B, and the Preferred Alternative, no rivers would be found suitable for inclusion 
in the national WSR System. A large oi! spill could possibly impact outstandingly remarkable values and water 
quality. Such impacts would not change the determination that none of the eligible streams are suitable for 


designation. 


Under Alternative C, the probability of a large spill impacting river values is reduced to a practical minimum. Oil 
and gas development would be subject to mitigating measures that wou'd protect, to the extent possible, the 
free-flowing unpolluicd waters and the outstandingly remarkable values of subsistence. fishenes, wildlife, and 
cultural resources. 


t. Visual Resources 
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For this analysis, a very large spill is assumed to occur in the Dease Inict/Admiralty Bay area. If the spill occurs 
within the Inlet or along the shore during the summer open-water season, it would have little effect on visual 
resources overall, as the spill would be confined to rocky beach areas or the immediate shoreline vegetation. The 
occurrence of a very large spill during the winter could have a similar effect if it were released from the ice during 
the following spring breakup. If a very large spill were to occur onshore in summer, visual resources would be 
impacted by the visible oil and the resulting damage to the underlying vegetation. However, spills are most likely 
to occur on already disturbed areas such as dnill pads and production areas and would not greatly increase the area 
already visually impacted. 


u. Wetlands and Floodpiains 


Wetlands and floodplains include those resources within the Planning Area that are considered to have the function 
and value of wetlands as described in Section I11.B.2. Biological resources that would be classified as having 

the function and value of wetlands and floodplains on the Artic North Slope included: Vegetation: Soils; Water 
Resources; Freshwater Quality; and Estuarine Water Quality. Please refer to the discussions in this section for 
each of these resources regarding information on the potential impacts of a very large spill. 


6. Comparison of Alternatives 


Under the various alternatives presented in this LAP/EIS, the risk of the occurrence of a very large spill and the 
likelihood that such a spill would contact specific resources would vary. The risk of a very large spill occurring 
changes under each alternative because the projected level of oil and gas activities and production changes. The 
likelihood of a very large spill contacting specific resources changes under each alternative because the area that 


may be made available for oil and gas leasing changes. The potential impacts of a very large spill would not 
change under the different alternatives. 


The risk occurrence of a very large blowout spill would be highest under the Alternative A multiple sale scenario 
because the greatest number of wells and the greatest volume of production are proyected under that scenario. The 
likelihood of contact with surface resources would vary by resource. In general, the likelihood of contact would 
be highest under Alternative A because the greatest area would be made available for oi! and gas leasing. 
exploration, and development. 


Under the Alternative B multiple sales scenario, about 16 percent fewer wells are projected to be drilled and about 
14 percent less oil is projected to be produced than under Alternative A. Given these scenarios, it is assumed, 
therefore, that the risk of a very large blowout spill would be about 14 to 16 percent less under Alternative B than 
under Alternative A. Under Alternative B. the proposed Kasegaluk Lagoon Special Area, which is about 4 percent 
of BLM-administered lands in the Planning Area. would not be made available to oil and gas leasing. exploration. 
and development. There would be no risk of a very large spill occurring in the area unavailable for leasing. The 
likelihood of contact to surface resources under Alternative B would be generally lower, but not eliminated, for 
those resources that occur in the areas unavailable for leasing. 


Under the Preferred Alternative multiple sales scenario, the number of wells projected to be drilled and the 
volume of oi! projected to be produced are the same as under Alternative B. It is assumed, therefore, that the nsk 
of a very large blowout spill would be the same for the Preferred Alternative as under Alternative B, about 14 to 
16 percent less (han under Alternative A. Under the Preferred Alternative, there would be no risk of a very large 
blowout occuring in the western 17 percent of the Planning Area during the 10-year leasing deferral period. Under 
the Preferred Alternative. the proposed Kasegaluk Lagoon Special Area, which is about 4 percent of 
BLM-administered lands in the Planning Area. would not be made available to oil and gas leasing. exploration, 
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and development, there would be no risk of a very large spill occurring in the area unavailable for leasing. The 
likelihood of contact to surface resources under the Preferred Alternative would be generally lower, but not 
eliminated, for those resources that occur in the areas unavailable for leasing. 


Under the Alternative C, no development or oil production is projected. There would be no risk of a very large 
blowout spill occurnng. 


Under the No Action Alternative, none of the BLM-admunistered lands would be made available to oil and gas 
leasing. exploration, or development: no wells would be drilled. and no oil would be produced. There would be 
no risk of a very large blowout spill occurring. 


K. Possible But Unlikely Permanent Roads 


1. Scenario for a Possible Permanent Road within the Northwest NPR-A 
Planning Area 


The scenanos for the alternatives evaluated in this [AP/EIS assume that permanent roads supporting oil and gas 

operations within the Northwest NPR-A Planning Area are unlikely and that ice roads will be built to support or! 
and gas activities within the Planning Area. While the BLM believes this is a realistic scenario, this IAP/EIS does 
not forbid construction of such roads under Alternative A, Alternative B, or the Preferred Alternative. Stipulation 
E-2 for Alternative C states “Permanent roads (i.¢.. gravel, sand) connecting to a road system or docks outside the 


Planning Area are prohibited ~ 


A permanent road within the Planning Area would not be economically feasible under current economic and 

conditions. New orl and gas discovenes. changing economics, developing technologies, maternal 
availability, and the time constraints on ice roads are all factors that might influence the feasibility of “roadless” 
development versus the use of permanent roads. 


The use of ice roads has logistical limitations. Heavy equipment cannot begin construction of ice roads until snow 
and permafrost reach sufficient depth to protect the tundra surface Construction of ice roads 1s a time-consuming 
process as the road alignment must be surveyed. permits for water use obtained, and the ice built up 
layer-by-layer. The time needed to construct an ice road of many miles to a drill site and the time needed to move 
activities. Because of these time constramts, the feasible limut for use of ice roads is SO mi over land and 100 mi 
over the bottomfast ice zone offshore. For production activities, an ice road would need to be constructed each 
year and alternate access (¢ g.. aircraft landing strip) would be needed to support operations during the summer. 


Under Alternative A, Alternative B. and the Preferred Alternative, staging facilities could be established within 
the Planning Area (Map 107). It would also be possible for lessees to store equipment year round at Barrow. It 1s 
extremely costly to build ice roads over long distances, and the tuming of when it becomes possible cach year to 
begin construction 1s weather-dependent and unpredictable While building a permanent road from staging 
facilities to possible drill sites would also be very expensive and difficult, such a road could be built. 


For this analysis, the following assumptions are made for a possible permanent road within the Planning Area 


* the hypothetical road would be a 75-mi road from the northeastern part of the Planning Area (the high oi! 
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and gas potential areca) to the Cape Simpson arca or to Barrow: thus the road would have a 
northwest-southeast to northeast-southwest onentaton. 
: ¢ the potential Barrow -Atgasuk-Wainwnght community road would not be routed through the area of nghest 
oil and gas potential and 1s not assumed to support the activities considered in this analysis. 
. cubic yards (yd°) of minerals materials would be required for cach mile of road (a total 3.6 million 
for a 75-mi road). 
¢ deposits with suitable quantities of mineral materials (sand and gravel) have not been identified within the 
Planning Area (USDOI, BLM, 198la:Appendix 8 to the Draft Environmental Assessment Engineering 
Considerations for Gravel Alternates in NPR-A), thas materials would have « be brought to the 
road-construction site by barge and/or truck via ice roads. 
* interlocking mat systems might be used for construction of the road, these materials would have to be 
brought to the road-construction site by barge and/or truck. 
¢ 4.25 acres would be covered by cach mile of road; 
* bridges would be required for crossing of major rivers. 
* the road would be funded and built by lessees and closed to general public use (i.c.. the road would be for 
use by the oil and gas industry and local access only); and 
* permanent roads to the Cape Simpson area and/or Barrow would be used for support activities (moving 
heavy equipment and supplies. all-weather/all-season transport of personne! to central field locatyons, etc ). 


2. Scenario for a Possible Permanent Road Connecting Northwest NPR-A to 
Outside of the Planning Area 


The scenarios for the alternatives evaluated in this LAP/EIS assume that a permanent road connecting Northwest 
NPR-A Planning Area oil and gas fields to existing oil-field infrastructure to the east (e.g. Nuiqsut, Kuparuk 
field, or Alpine field) is unlikely. The BLM believes this is a realistic scenario. The current Integrated Activity 
Plan for the Northeast NPR-A prohibits permanent roads connecting Northeast NPR-A facilities to outside 
infrastructure. Stipulation 48 for Northeast NPR-A states, “Permanent roads (i.¢. gravel, sand) connecting to a 
road system or docks outside the Planning Area are prohibited. and no exceptions may be granted” (USDOL. 
BLM, 1998b). 


A permanent road across the Northeast NPR-A Planning Area would not be economically feasible under current 
economic and technological conditions. However, the Alaska Department of Transportation and Public Facilites 
1s working with the North Slope Borough to develop possible routes for an all-season gravel road from the Haul 
Road/Dalton Highway corndor to the NPR-A (Petroleum News Alaska, 2012). The route currently under 
consideration would cross the Colville River via a permanent bridge and end in the village of Nuiqsut. The 
Nuiqsuv/Dalton road 1s described under the mayor factors considered in the cumualtive effects analysis 
(Sec IV .F.7i44)). 


If the regulatory framework of the Northeast NPR-A Plan were to change and if a permanent road within the 
Northeast NPR-A Planning Area were to be built and connect to the Nuiqsut/Dalton Highway road, such a road 
system could theoretically support oi! and gas activities on the Northwest NPR-A_ 


3. Effects 


a. Soils 
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The greatest potential umpact to soi! resources in the Northwest NPR-A Planning Area would be from the 
constructon of permanent roads. The extracuion of mineral matenals for road construction and subsequent bunal 
of souls by permanent roads are likely to result in permanent loss of souls in those areas directly affected. 
Permanent roads may also have detrimental effects on souls because of changes mm stream banks. blockage of 
natural dramage patterns. and thermokarst crowon Blockages and dammung can increase soil boss through the 
cutting acon of cold water dunng penads of high water flow Blockages and dammung can result in the thermal 
eromon of ice nch souls. These losses would amount to a permanent and wretnevabic loss of soul resources. 


The construction of a 7S-m-long road would result in the direct loss of about 320 acres of soils buned by the 
road. The area of direct impact (as a proportion of the Planning Area) is very small, less than 0.1 percent. A 
175-mi road cast of the Planning Arca would result in soil losses of about 750 acres. 


Although the use of an interlocking mat system would reduce the need for mineral matenal. 1 would not reduce 
the overall area of soul resources loss. 


Over the long term. i 1s possible that the construction of roads could reduce overall cumulative sos impacts. 
Traditionally. there has been unregulated and dispersed low technology overland summer travel by local residents 
in the NPR-A. A problem for soil occurs when traditional travel is affected by new technology. An example 
would be the replacement of walking by the use of off-tighway vehicles as economic conditions change and 
human population increases A well-planned, permanent road system could have the net effect of increasing the 
opportunities for exploration, development, and individual access to the land (some of which 1s private) 
and--while not a reduction im acreage of lost sorls--could limut the overall impact to soils outside the acres directly 
affected by road construction. 


As with vegetation, when added to the effects of oil-field developments described in Alternative A Multiple Sales. 
these roads almost triple the total acreage of surface (and therefore souls) affected The proportion affected would 
remain less than | percent of the total Planning Area 


b. Paleontological Resources 


The greatest potential umpact to paleontological resources in the Northwest NPR-A Planning Area would be the 
construction of a permanent roadis) There are several reasons for this It 1s most likely that the road(s) would be 
built from mineral maternal that 1s locally or regionally available Because usable deposits of mineral maternal are 
rare un the Planning Area. and at the same time the most common preservation medium of fossil remazns. it 1s 
very likely that the deposits from which the matenal would be mined would contain Pleistocene vertebrate fossils 
and possibly Cretaceous-age vertebrate fossils These types of paleontological remains are of significantly greater 
value and they are much less frequently accurnng than marine invertebrate or plant fossils Paleontological 
resources are nonrenewable and any impact to them as a result of mining mineral matenal would esther cause 
them to be destroyed or would remove them from thew natural context. thereby compromising or negatong thei 
screntific value Even if the mineral maternal were not mined within the Planning Area. it would have to come 


The construction of a 75-mi-long road would bury the surface of the route with approximately 48,000 cubic yards 
of mineral maternal per mile and cover a total area of roughly 320 acres The 320 acres 1s approxmmately 

0. 0000341 percent of the Northwest NPR-A Planning Area and 1s miniscule by any standard However, the road 
is not a block area but rather a 7S-mi transect across a portion of the Planning Area. While the total area affected 
1s the same, the impact of a 75-mi-long road 1s potentially much greater than that of a block area sumply because 
the road traverses an extensive segment of the landscape rather than impacting a single. constrained locale 
Construction of the road with an interlocking mat system rather than mineral maternal would decrease potential 
impacts to paleontological resources to some degree because no mineral material deposits would be mined 
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However the impacts of laying down the mat system across the landscape would be equal to or possibly greater 

than that of laying down a roadbed compnsed of muncral matenal While deeply buned paleontological depossts 
are safely protected by nature from the smpacts of the construction of a permanent road. near-surface and surface 
remains are not 


Surveys of probable road routes and mineral maternal sources conducted before the start of Construction can he 
expected to identify many of the surface (and some of the near-surface) paleontological remnasns. This should 
allow most of the known locales of such remains to be avonded It should be remembered that. unlike vegetation 
or souls, paleontological resources are not ubiquitous in the Planning Area and (because it 1s umpossible to predict 
thew location on the landscape to amy meaningful degree) 1s extremely difficull to assess the probability of 
impacts to the resource that could result from the construction of a permanent road Obviously. the route and 
location of the roadis) as well as the value or significance of the resource (information not avaslable at this time) 
would be a prime factor regarding the level and degree of potential umpact Given these limstations. the 
probability of physical impacts to significantly valuable paleontological resources resulting from road 
construction can be considered a reasonable possibility. though not a likelihood Addmtronally. since the road 
would not be open to the public (there would be no way the public could access the road). empacts to the resource 
resulting from unauthonzed collection of vertebrate fossils would be negligible 


If the 75-mm-long road within the Northwest NPR-A Planning Arca were to be linked to a road traversing the 
Northeast NPR-A Planning Arca (constructed from muncral maternal obtained from Colville River deposats ). 
which in turn were to be connected to a road tying into the Dalton Highway (creating om total a |75-mi-long road). 
the potential impacts to the regional paleontological resources would be exponentially icreased In other words. 
the possible impacts previously discussed would have a greater probability of occurrng because more area. a 
longer transect across the landscape and the mining of more mineral matenal deposits. would occur as the result 
of this additional permanent road construction. There 1s one other difference, however That portion of the 
175-mm-long road from the Dalton Highway west to the village of Nunqsut. a distance of approximately 70 mi, 
would be open to the pubhc This circumstance creates the possibility of impact to paleontological resources 
through unauthonzed collection--not a concern with the road segments within the NPR-A_ However. even with 
the addition of 100 mi of road connecting with the 75 mi of road within the Northwest NPR-A Planning Area. 
impacts to pak ontological resources remain a possibility rather than a likelihood 


c. Water Resources 


The effects of permanem gravel roads on the water resources in the Planning Area are discussed in Section 

1V C.3.b In general. these may include disturbance of stream banks or shorelines and subsequent melting of 
permafrost (thermokarst). blockages of natural channels and floodways that disrupt dramage patterns. increased 
erosion and sedimentation. and removal of gravel from mvenne pools, lakes. and floodplains ( Walker et al . 
1987). 


Construction of permanent gravel roads would cover about a 4 25 acre/mi footpnnt of road. or a total of 319 acres 
for the assumed 75-mi road within the Planning Area. In the coastal plain of the North Slope. where low surface 
gradients limit flow and permafrost 1s ubiquitous. a gravel road could create ugnificant water impoundments and 
thermokarst erosion--equivalent to approxmmately twice the area directly covered by the gravel--up to 638 acres. 


Unlike the we roads, gravel roads and puts would create long-term impacts over the life of the fieldis) Since 
gravel roads have a severe potential umpact on natural drainage patterns (creating flow diversions, impoundments. 
and thermokarst erosion). limiting the length and requiring that all of the permanent roads have approved dramage 
plans would do the most to reduce wmpacts to water resources (Walker et al. 1987) Lamrteng development on 
floodplains and wetlands would ensure comphance with Executive Orders | 1988 and | 1990 that direct Federal 
Agencies to minimize the destruction, loss. or degradation of floodplains and wetlands 
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If the regulatory frame~-ork of the Northeast NPR-A Planmng Arca were to Change and permanent roads within 
that Planming Arca were %&) be buslt and connect to the proposed road to Nungsut_ then an addmonal 744 acres of 
footpnmt would be created. Thus could mmpact up to | 488 acres outude the Northwest NPR-A Planmng Arca. for 
a total of 2.126 acres of peeeutial comulative umpacts from water impoundments. uncreased crosson and 
sedimentation, gravel ren, |, and thermokarst crowon (Walker et al. 1987) 


d. Water Quality 


This assessment assumes that a permanent road about 75 mi long might be comstructed from the northeastern part 
of the Planning Area to Cape Simpson or Barrow An additonal 100 mi of road muaght be constructed outside the 
Northwest Planning Area (total 17S mi). part of which might be used by the pubic Such roads would affect water 
quality im several ways, depending primarily on the type of construction (1.¢. with gravel or an unteriacking mat 
system) As explained below. roads on mats would probably alter some ponds and streams withen | (00 acres for 
several years, causing a measurable (though monor) effect on water quality Gravel roads would black some 
down-slope movement of water. creatong small impoundments for several decades. and the dust from gravel roads 
would increase local water turtidsty for as long as the road was heavily used: 


An interlocking mat system has been used for temporary drill pads on the tundra Two advantages of the system 
are that water turtudsty from gravel comstruction would not be a problem. and the enpact on the tundra would 
probably persist for a relatively short penad of teme (compared to gravel fill) The duration of the umpact 1s hard 
to determine because mat systems have apparently not heen used for several years om one place A mat system 
without a very effective mmsulation layer would probably increase the summer soul temperature under the mats 
over a penad of years Increased summer temperature would cause some metteng of the tundra permafrost (or 
thermokarsting). leadeung to the formation of some new ponds and streams, which could influence the permafrost 
temperature further The duration of mmpact of wce pads that have been insulated and used for more than one 
winter 1s only a few years (McKendnck. 2000) A mat road of about 75 m im length would create some new 
ponds and streams within about 4 25 acres per road mi (or about 320 acres) for a few years while a road of about 
175 mm would alter ponds and streams within about 740 acres The total area that might be affected by an 
interlocking mat road system would be abou! ten tomes the area that 1s covered by the 97 acre Alpmne development 
proyect The alteration of some ponds and streams for several years over an area of | 000 acres would constitute a 
measurable (minor) effect on water quality 


If the roads were constructed with gravel (usually about 2 m thick). there would be almost no effect on the 
permafrost temperature. but there would be other effects The assessment for the Northeast NPR A concluded that 
the primary water-quality effect from construction and placement of gravel structures would be related to 
up-slope impoundment of water (USDOL, BLM and MMS, 1998:Sec_ IVC 4.6 (2)). If standard North Slope 
construction practices were followed, culverts would be used to reduce umpowndment, but roads might block 
some down slope movement of water. creating small impoundments and. as noted by McKendinck (2000). drying 
the down slope substrate The mmpoundment effect would be very local but would perwet as long as the gravel fill 
(for several decades) 


Gravel roads also would probably increase water turtadity for two reasons Culverts tend to concentrate flows that 
would otherwise be dispersed over a wider area the concentrated flows hemg more likely to Cause crosman of 
rce-nch sols and. consequently. might increase turtudity (as explained on the Alpene Environmental Evaluation. 
U.S. Army Corps of Engineers, 1997 ‘Sec 4.3.1.2). Secondly, dust fallout could also increase water turbidity The 
faliowt from heavily used gravel roads can be substantial, for example. up to 25 cm (10 mm) of dust has been 
measured next to a mayor North Slope road (McKendnck, 2000) The possible Northwest NPR-A road ould not 
he open to the public. and only part of the other road would he open. vo only a few streams might hecome more 
turtud from dust fallout In conchuwon. gravel roads would black some down shape movement of water. creating 
small wmpoundments for several decades. and the dust from gravel roads would mocreaw lacal water turhedity for 
as long as the road was heavily used 
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e. Air Quality 


A possible (but unlikely) permanent road--csther withen the Northweu NPR-A Planning Area of connecting to 
outside the Planmng Arca--would have some effects on as quality The comstruction of a permanent road would 
have a very menor favorable effect on as quality by chumenating the repetitive yearly construction and 
teme-concentrated heavy use of sce roads Some adverse a -quality effects would accur dunng the construction of 
the road from emisswoms from heavy equipment and vehicles used i the road -burideng work Some adverse effects 
would accur from subsequent vebacte use of the road All of the emmwoms are expected to he very bacalized and 
temporary. cxicept possibly dust (particulate matier ews than 10 microns en diameter) Road-buiders can reduce 
dust dunng construction by momtening the exposed surface Similarly. morstemmng the road surface during penads 
of heavy use would reduce blowing dust Adverse effects on amtnent au quality should be imugnificant A 
quality should remain well within amtnent a quality standards and Prevention of Sagnificant Detenoration lmits, 


f. Vegetation 


The impacts of permanent roads on vegetation would be of the same types as those from gravel pads and roads 
within onl field developments. as described im the analyses for Alternative A and the Preferred Alternative These 
wclude the destruction of vegetation as a consequence of direct bunal under gravel and the alteration of plant 
species Composition mm areas ummediately adjacent to the road The laticr would be a consequence of dust or 
gravel spray and changes mm morsture regimes from dinfted snow or the blockage of natural dramage patierns 


A 75m road within the Planneng Area would bury about 320 acres of land and alter the adjacent vegetation on 

about another 3000 acres A 17S emi road between the Planning Area and Nuiqsut would result on the destruction 
of vegetation on about 750 acres and the alteration of vegetation on about 7.000 acres The two roads combined. 
when added to the effects of onl field developments, would almost tnple the total acreage of vegetation affected. 
as presented in Alternative A. Multiple Sales Most of the ompact would be east of the Planning Area. associated 
with the longer road there Wisthen the Planning Area. the proportion of land affected would represent an increase 
from 0.05 percent to 0.09 percent of the total, but would remam a relatively small proportion overall As long as 
roads and other developments are sited to avord populations of rare plants. they would not he likely to adversely 
affect the continued existence of any plant species or community types. 


g. Fish Resources 
(1) Freshwater and Anadromous/Amphidromous Fish 


(a) Within the Northwest NPR-A Planning Area 


A road connecting the northeastern portion of the Planning Area to Cape Sempson on Barrow could result mm 
additional umpacts to freshwater fish Potential empacts are related to gravel extraction. diwruption of freh 
movements duc to altered flow patierns and sedimentation and contamination of habutat 
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Material sites (for gravel extraction) needed for construction of roads have not been identified in the Northwest 
NPR-A Planning Area. A probable source includes river floodplains and channels. Given the road is likely to 
cross rivers close to overwintering and spawning habitat (lower reaches of major rivers), gravel removal from 
river beds could result in localized loss of spawning and overwintering habitat (loss of suitable substrate and 
overwintering pools). Road construction has the potential to alter flow patterns to, and within, waterbodies. 
Bridges, culverts, low-flow crossings and the road itself can interfere with fish migrations to spawning. feeding. 
and overwintering sites if improperly designed. Concerns related to road placement include diverting or 
eliminating flow from small tributaries that connect lakes or connect lakes and nvers. Potential loss of migratory 
capacity could stress or kill fish if they are unable to migrate to food-rich habitat in the summer, reach spawning 
areas, Or Move into overwintering habitat. Another impact of concern during road construction is erosion and 
subsequent instream sedimentation. Direct threats to fish from sediment include loss of physical habitat, and 
decreased reproductive success. Embedded sediments fill interstitial spaces and essential winter habitat used by 
juvenile fish. Filling of pool habitat further limits overwintering sites for adult and juvenile fish. Developing eggs 
can be smothered and newly hatched fry can be killed by suspended sediment that prevents emergence from 
spawning gravel and interferes with respiration. In instances where stream reaches are aggrading due to heavy 
sediment loading, physical habitat is further degraded when flows are redirected and erode channel banks. Once 
built, a road increases the chance of contaminant spills and subsequent impacts to aquatic habitat and resources. 
While impacts from gravel extraction, sedimentation, and altered flow patterns shculd be minor if adequate 
controls are in place, potential impacts from contamination will exist for the life of the road. 


(b) Outside the Northwest NPR-A Planning Area 


Potential impacts related to gravel extraction, disruption of fish movements from altered flow patterns, and 
sedimentation and contamination of habitat are simular to those discussed for within the Planning Area (see 
above). An additional 175-mile road connecting the northeastern portion of the Planning Area to Nuigsut results 
in 3 small additional effect on freshwater fish relative to these impacts. 


(2) Marine Fish 


The effect of a permanent road on marine fish would depend on the road's location, size, and design 
characteristics. Construction of a road in nearshore waters could adversely affect the movement of some coastal 
marine and migratory marine fish, since they commonly feed and migrate in nearshore waters during the summer 
months. However, road construction is expected to occur on land and would have little to no effect on marine fish. 
While it may adversely affect some individual marine fishes, either directly (e.g. burial of nearshore marine 
habitat). or indirectly (e.g. increased turbidity), an onshore road ts not likely to have a measurable effect on 
marine fish populations. If some portion of the road were to extend into marine waters, it should be engineered to 
provide for the unrestricted movement of nearshore marine fish. In that case, marine fish in the immediate area of 
the road would be likely to experience only short-term avoidance effects during the construction phase. and no 
measurable effects would be expected on fish populations. Otherwise, marine fish in the vicinity of the road are 
likely to he adversely affected due to their access to feeding and migrating areas being restricted by the road. 


The route of a permanent road connecting potential development sites in the northeastern portion of the Northwest 
NPR.-A Planning Area to Barrow, Cape Simpson, or Nusqsut is likely to pass through or adjacent to important 
waterbird breeding habitats. For the Barrow route, this could include high-density areas for Pacific loon. 
red-throated loon, tundra swan, brant, white-fronted goose. northern pintail. long-tailed duck. shorebirds, arctic 
tern, and Sabine's gull. A route to Cape Simpson could impact high-density areas for yellow-billed loon in 
addition to most of these species, but probably not Pacific loon or Sabine’s gull. A route to Nuigsut could impact 
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high-density areas for yellow-billed loon and king cider in addition to many of these species. but probably not 
red-throated loon, tundra swan, brant, or Sabine's gull. In winter, ptarmigan and potentially snowy owl and 
gyrfalcon could be disturbed in any of the areas. A projected road about 75 mi long would bury only about 320 
acres of potential bird nesting habitat, out substantial areas of habitat adjacent to the road would be heavily 
disturbed (in some cases permanently disturbed) during construction. A 175-mi-long road would bury about 744 
acres. While it is likely a road would be constructed in winter, a mat system could be constructed during the 
summer season. Adverse post-construction impacts on birds during the breeding season may result from: 1) 
vehicle and personnel traffic causing noise. visual, and/or dust disturbance along the road: 2) stream drainages or 
other aquatic habitats altered by the road presence: 3) greatly increased access to areas surrounding the road 
corndor for those engaged in waterfow! hunting or disturbance-causing activities; and 4) physical and 
physiological contamination from fuel/lubncant spills that enter aquatic habitats. In winter. only disturbance 
effects are likely to occur. 


Overall, it is likely that bird use of habitats near a road would be altered. and the effects of road presence would 
vary considerably among species and by time of year (Troy, 1986; TERA, 1993b; Troy and Carpenter, 1990). 
Effects may be especially widespread among shorebirds. Disturbance from increased activity associated with a 
road would be the most important source of effects. The most likely result of disturbance from road traffic during 
the breeding season is for species that are intolerant of noise and/or human presence to seek out more distant 
nesting and/or brood-rearing habitat. Those species with highly specific breeding habitat requirements 
presumably would experience more difficulty locating appropriate alternate habitat--causing greater disruption of 
breeding season schedule--with possible effect» on productivity, at least in the short term. More activity-tolerant 
species are likely to experience less disruption of their breeding activities. In Prudhoe Bay area studies, all 
shorebirds except red-necked phalarope were present at lower densities near roads than away from them during 
the breeding season (TERA. 1993b). This avoidance did not persist into the post-breeding season, when densities 
were highest near roads. Red-necked phalarope- were more numerous along roads. an effect probably related to 
dusting. Dust fallout is highest along the side of a road that is more persistently downwind. causing earlier 
snowmelt in spring and thus earlier availability of nesting habitats. At Prudhoe Bay. red-necked phalaropes and 
semi-palmated sandpipers occurred at higher densities along the most heavily dusted side of roads-- although the 
latter species was present at 40 percent lower density than expected in the absence of a road (TERA, 1993b). In 
general. road presence may result in considerable rearrangement of birds on a local scale (with densities near the 
road much lower than away from it), but probably would have relatively little effect on bird abundance in a 
region. Potential impacts from aquatic habitats altered by road presence or accidental fuel or lubricant spills are 
likely to be local in extent. As such they would, respectively. cause a small proportion of locally nesting birds to 
seek alternate nesting habitat or result in a few locally breeding birds becoming contaminated and potentially 
dying. Neither impact ts expected to result in a substantial population effect. In the absence of restrictive 
regulations, some local non-oil- and gas-related activity (e.g¢.. waterfow! hunting) would be expected to have 
adverse effects on bird populations. but there is not enough information for a realistic estimate of effects 
Disturbance effects in winter would be negligible. 


i. Mammals 


(1) Terrestrial Mammals 


(a) Within the Northwest NPR-A Planning Area 


If a permanent road were constructed from oil fields to coastal areas, there would be additional impacts to 
terrestrial mammals. Potential impacts would include disturbance during construction, disruption of movements 
or migration, accidental mortality. and loss of habitat. Grizzly bear, wolf, wolverine, foxes, and other small 
mammals may be disturbed during construction of the road or accidentally killed by vehicles after construction ts 
complete. A minor amount of habitat for these species would be lost due to road construction. Impacts to moose 
and muskoxen would be minimal due to their low densities within the northern part of the Planning Area. The 
greatest potential for impact would be on caribou. Impacts to caribou would be similar in type to those discussed 
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under Alternative “~. The level of impact would vary depending upon location of the road. Construction of a road 
from the northeastern part of the Planning Area to Point Simpson would cross the TLH insect-relief area (Map 50) 
and would disrupt movements of insect-harassed caribou between insect-relief areas and foraging areas. In 
addition, such a road would interfere with movements of TLH caribou between the calving grounds and other 
parts of their range (Maps 48, 49, 50, and 54). Construction of a road northwest to Barrow would be somewhat 
less disruptive during insect season but would also interfere with movements of TLH caribou from wintering 
areas southwest of Barrow to calving grounds cast of Teshekpuk Lake. Wintering TLH animals may be 
temporarily disturbed by traffic. Smaller, less mobile species with small home ranges. such as squirrels. voles, 
and lemmings may be affected in larger numbers: however. there would be no population level impacts on these 
species. These impacts would continue for the life of the road and would be dependant upon traffic levels. Since 
the road would not be open to public use, no increase in access would occur. 


(b) Outside the Northwest NPR-A Planning Area 


An east-west road connecting the Planning Area to Nuigsut would result in additional impacts to terrestrial 
mammals. Potential impacts would include disturbance during construction, disruption of movements or 
migration, accidental mortality. loss of habitat. and increased pubdlic access into  ildlife habitat. Moose, 
muskoxen, grizzly bear. wolf, wolverine, foxes, and other small mammals may be disturbed during construction 
of the road or accidentally killed by vehicles after construction is complete. Some loss or disturbance of habitat 
would occur, particularly within the Colville River, the source of mineral materials for road construction. The 
general impacts of roads on caribou are discussed under Alternative A. Wintering TLH animals may be 
temporarily disturbed by construction or traffic on the completed road (Map 54). Depending upon the location of 
the road across Northeast NPR-A, the road could interfere with movements of TLH caribou to and from their 
calving grounds or result in the loss of some calving habitat (Map 48). The road would likely cross TLH 
insect-relief habitai, resulting in disruption of movements of insect-harassed TLH caribou (Maps 49 and 50). 


(2) Marine Mammals 


A permanent road connecting potential development sites in the northeastern portion of the Northwest NPR-A 
Planning Area to shore base and staging areas at Barrow or Cape Simpson is not likely to result in disturbance of 
gray whales. beluga whales. walrus. ringed seals. or bearded seals because these animals infrequently approach 
nearshore habitats where noise associated with construction or traffic on such a road could be expected. Noise 
and/or visual presence of personnel during construction, or use of a road, or use of an associated shore base for 
equipment offloading and staging potentially could affect spotted seal and polar bear behavior. Seals are found in 
Dease Inlet/Admiralty Bay and at the mouth of the Piasuk River in Smith Bay during summer, and polar bears 
may occur in coastal areas in any season. Barge traffic so a shore base served by a road to Barrow or Cape 
Simpson potentially could disturb a few individuals of these species. although it would be considered a rare event. 
A permanent road from the Playing Area to Nuiqgsut would not impact any marine memmals. Disturbance effects 
associated with the presence of a permanent road are likely to be neghigible for marine mammal species. 


j. Threatened and Endangered Species 


The route of a permanent road connecting potential development sites in the northeastern portion of the Northwest 
NPR-A Planning Area to Barrow, Cape Simpson, or Nuiqsut is likely to pass through or adjacent to important 
spectacled and/or Steller's cider breeding habitats. For the Barrow route. this could include high-density areas for 
both species. A route to Cape Simpson or Nuigsut could impact a few areas where either species is present, 
though densities generally are lower east of the Planning Area. In winter, these species are absent from the 
Planning Area. A projected road about 75 mi long would bury only about 320 acres of potential cider nesting 
habitat, but it is assumed that substantial areas of habitat adjacent to the road would be heavily disturbed (in some 
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cases permanently disturbed) during construction. Likewise. a 175-mi-long road would bury about 744 acres. 
While it ts likely that a road would be constructed in winter, a mat system could be constructed during the 
summer season. Adverse post-construction impacts on eiders during the breeding season could result from: |) 
vehicle and personne! traffic causing noise, visual, and/or dust disturbance along the road: 2) stream drainages or 
other aquatic habitats altered by the road presence. 3) greatly increased access to areas surrounding the road 
corndor for those engaged in waterfowl! hunting or disturbance-causing activities, and 4) physical and 
physiological contamination from fuel/lubncant spills that enter aquatic habitats. 


Overall, it is likely that use of habitats by eiders near a road could be altered. The effects of road presence may 
vary considerably among individuals (TERA, 1995b). Disturbance from increased activity associated with a road 
would be the most important source of effects. The most likely result of disturbance from road traffic during the 
breeding season would be for eiders to seek out more distant nesting and/or brood-rearing habitat. However. 
studies in the Prudhoe Bay oilfield complex Jo not suggest a significant avoidance effect (TERA. 1995b). 
Although studies in that area confirm higher dust fallout along the side of a road that is more persi 

downwind, causing earlier snowmelt in spring (and thus earlier availability of nesting habitats). influence of this 
situation on spectacled eider nesting habits has not been indicated, as shown for some shorebirds (TERA, 1993b). 
Nesting and brood-rearing spectacled eiders in the Prudhoe Bay area have not been found to avoid pursuing these 
activities near roads. Some eiders in this area were found to nest in habitat completely bounded by roads, and five 
tracked broods spent considerable time near roads and were recorded crossing roads five times (TERA, 1995b). 
However, eiders breeding in the Prudhoe Bay area could be relatively more habituated to roads and road traffic 
than those in NPR-A,; thus, the latter may respond to the presence of a road with a greater (although unknown) 
degree of avoidance. In general, road presence may result in an unknown degree of rearrangement of birds on a 
local scale, but probably would have relatively little effect on regional eider abundance. Potential impacts from 
aquatic habitats altered by road presence or accidental fuel or lubricant spills are likely to be local in extent. Those 
impacts could, respectively, cause a small proportion of locally nesting eiders to seek alternate nesting habitat or 
result in a few locally breeding eiders becoming contaminated and potentially dying. Neither impact is expected 
to result in a substantial population effect. In the absence of restrictive regulations, local non-oil and gas-related 
activity (e.g., waterfow! hunting) could have an adverse effect on eider populations, but there it is difficult to 
estimate the magnitude of this effect without information on potential routes. 


It is unlikely that the bowhead whale would be affected by a permanent road in NPR-A. During the fall migration 
period, however, whales in the nearshore zone potentially could be exposed to increased barge traffic if a road 
were to serve a new shore base in the Cape Simpson or Barrow area for equipment offloading and staging. 


k. Economy 


Construction of a 75-mi permanent road within the Planning Area to Cape Simpson or Barrow would reduce the 
need for ice roads constructed each winter and (to some degree) use of aircraft to access exploration, 
development, and production sites. 


Lessees would presumably choose to build the road because the cost would be less than other options (i.¢.. using 
ice roads and aircraft as access for exploration, development, and production sites). Because of these cost savings. 
the employment and personal income would be less than those forecast in the Economy section for Alternative A 
(Section IV.C.12). Exact information on costs, employment, and personal income for a permanent road versus 
options using ice roads and aircraft is not available. Estimated employment and personal income using permanent 
roads could be 2 perceni less than shown in Table [V-31, “Effects of Preferred Alternative on Employment and 
Person Income by Place of Kesidence with Oil at $30/bbI of Oil.” 


Construction of a 175-mi, permanent, east-west road from the northeast portion of the Northwest Planning Area 
and across all of Northeast NPR-A Planning Area to Nuiqsut would substitute for other transportation options. 
Using assumptions and analysis similar to that for the 7S-mile road above. estimated employment and personal 
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income effect from using permanent roads could be 4 percent below that shown in Table IV-31, “Effects of 
Preferred Alternatiave on Employment and Person Income by Place of Residence with Oil at $30/bbI of Oil.” 


The North Slope Borough cannot collect property tax on infrastructure or improvements on Federal lands. so no 
property taxes would accrue to the Borough from road improvements in NPR-A. 


|. Cultural Resources 


As with paleontological resources, the single greatest potential impact to cultural resources im the Northwest 
NPR-A Planning Area is the construction of a permanent road(s). The many reasons for this all stem from the 
assumption that the road(s) would most likely be built from mineral material that is locally or regionally available. 
Most prehistoric and historic cultural resource sites that are the result of past human activity on the North Slope 
lie on relatively well-drained ground. This is not surprising in a region that often appears to be more water than 
land. As a result, gravel deposits--mineral material--that have surface exposure almost always support one or 
more cultural resource sites. There are other relatively dry locales (such as stabilized sand dunes and pingos) that 
occur on the landscape with much greater frequency than gravel deposits. Many of these also support cultural 
resource sites. However, mineral material deposits appear to have been the most sought after and regularly used 
camping locales. Mineral material deposits in the region are rare, and deposits with surface exposures are rarer 
still, and that rarity makes almost any deposit worth mining for roadbed material. As a result, the potential for 
impacting cultural resource sites is high if the roadis) is to be constructed of local/regional rineral material. 


Like paleontological resources. cultural resources are nonrenewable. and any impact to them as a result of mining 
mineral material would either cause them to be destroyed or would remove them from their natural context, 
therexy compromising or negating their scientific value. Even if the mineral material were not mined within the 
Northwest NPR-A Planning Area. it would have to come from somewhere nearby. significantly adding to the 
possible cumulative impacts within the region. In addition to the potential impacts to cultural resources from the 
mining of the more than 3.6 million cubic yards (yd') of mineral material necessary to construct a 75-mi-long 
road within the Northwest NPR-A Planning Area. the building of the road itself presents further impacts to the 
resource. 


The construction of a 75-mi-long road vould cover the surface of the route with approximately 48,000 yd’ of 
mineral material per mile, thus burying any cultural sites within the nght-of-way. Cultural sites which lie on the 
surface would probably be destroyed or otherwise adversely disturbed by this process. Near-surface cultural sites 
would probably survive the burial episode with little negative impact to their physical integrity but would be lost 
as the result of being buried. The construction of a 75-mile-long road would cover/bury a total area of roughly 
320 acres. The 320 acres is approximately 0.0000341 percent of the Northwest NPR-A Planning Area and is 
miniscule by any standard. However, the road is not a block area but rather a 75-mi transect running across the 
landscape of the Planning Area. While the total area affected is the same. block or transect. the impact of a 
75-mi-long road is potentially much greater than that of a block area simply because the road would traverse an 
extensive segment of the landscape. and therefore have the potential to impact many more cultural resource sites 
than would the burial of the surface of a single block of 320 acres of tundra. 


Construction of the road utilizing an interlocking mat system rather than mineral material would decrease 
potential impacts to cultural resources to some degree. because no mineral material deposits would be mined. 
However the impacts of laying down the mat system across the landscape would be equal to or possibly greater 
than that of laying down a roadbed comprised of mineral material. Surveys of probable road routes and mineral 
material sources conducted before the start of construction would be expected to identify many of the surface (and 
some of the near-surface) cultural remains. This should allow most of the known locales of such remains to be 
avoided or impacts to them be otherwise mitigated. It should be remembered that unlike vegetation or soils. 
cultural resources are not ubiquitous in the Planning Area. Because of their nature. the location of cultural 
resource sites is somewhat more predictable than paleontological deposits, however it remains difficult to predict 
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their location within the Planning Arca to a reliable degree. Therefore. it is extremely difficult to assess the 
probability of impacts to the resource that might result from the construction of a permanent road. Obviously. the 
route and location of the road(s). as well as the value or significance of the resource--information not available at 
this tume--would be prime factors in estimating the level and degree of potential impact. Given these limitations, i 
is possible that road construction could significantly physically impact valuable cultural resources. Additionally. 
since the road would not be open to the public. impacts to the resource resulting from unauthorized collection 
would be negligible. 


If the 75-mi-long road within the Northwest NPR-A Planning Area were to be linked to a road traversing the 
Northeast NPR-A Pianning Area. which in turn were to be connected to a road tying into the Dalton 

Highway --creating in total a 175-mi-long road--the potential impacts to the regional cultural resources would 
increase exponentially. The impacts previously discussed would have a greater probability of occurring because 
more area (a longer transect across the landscape) and the mining of more mineral material deposits would occur 
as the result of this additional permanent road construction. There is one other important aspect of such a road. 
That portion of the 175-mi-long road from the Dalton Highway west to the village of Nuiqsut, a distance of 
approximately 70 mi, would be open to the public. This circumstance creates the possibility of impact to cultural 
resources through unauthorized collection, which would not be a concern with the road segments within the 
NPR-A. 


m. Subsistence-Harvest Patterns 


There is great concern among Inupiat that subsistence and cultural sites could be damaged because of such a 
sweeping undertaking as a road. In the BLM's 1979 Section 105 (c) study of NPR-A, the Inupiat Community of 
the Arctic Slope stated in The Inupiat View: “Areas identified in the TLUI (Traditional Land Use Inventory) as 
critical to subsistence or cultural sites should be off limits to any oil and gas exploration and development 
activities, including transportation systems. Activities proposed outside these sites should be evaluated on a 
case-by-case basis in close cooperation with local residents and representatives of the Borough and (CAS; for in 
order to mitigate the effects of such disruption and alien uses. in a special environment of great significance to 
many people. requires special knowledge that only we can provide” (USDOI, BLM, 1979a). 


In Hall's 1983 subsistence study for the proposed Brontosaurus exploratory well, many Inupiat were interviewed 
about their concerns regarding potential impacts from the project. Overwhelmingly. the most threatening factor 
was the potential contamination of the local wa’ ershed and subsequent impacts on local fishenes in the Inaru 
River drainage. According to Hall, one subsistence hunter felt that the Inaru basin was “akin to the ocean, being 
an extreme example of a wetlands and providing a feeding ground for the Inupiat.” Those interviewed believed 
that “White scientists” were ignorant about the entire Inaru drainage. “particularly in terms of the nature and 
intensity of water movement and sediment transport.” According to local residents, the watershed ts a complicated 
web of lakes north and south of Niklavik Creek and the Inaru River connected by small streams that could be 
navigated by fish at high water. They believed that contamination of any single water body “whether directly or 
indirectly by run-off from the land” would ultimately affect any part of the downstream drainage. In addition, ice 
jams on the Meade River delta could cause water to flood back up the Inaru as far as Niklavik Creek, effectively 
bringing any contaminants upstream from their origin. To local Inupiat, the Inaru drainage was a unique yet 
susceptible aquatic resource. Flossie Itta stressed this point in an interview by Hall when she spoke of her 
grandparents warning her as a child to not even dispose of soapy wash water in local waterbodies because it could 
harm or fnghien fish (Hall, 1983). These observations suggest that local subsistence-based communities would 
have major concerns with a potential permanent road between development sites in the northeastern portion of the 
Northwest NPR-A Planning Area. This road could compound run-off impacts over a much more widespread area. 
potentially affecting lakes. streams. and major nvers and threatening local subsistence fisheries. 


As part of the fieldwork protocol for a 1984 MMS technical report entitled .. -row Arch Socioeconomic and 
Sociocultural Description, researchers asked people i vanous Chukchi Sea . alages their opinions on building 
land links between local communities and other regions of the North Slope. The majority of the people 
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interviewed opposed land links to villages because |) they appreciated the quality of life afforded them by 
semi-isolation, 2) they believed that roads would have a negative impact on wildlife resources, and 3) they 
worned that road access would increase liquor imports into “dry” villages (ACI, Courtnage. and Braund, 1984). 


Walker et al. in their 1987 paper Cumulative Impacts of Oil Fields on Northern Alaska Landscapes found: |) 
major landscape impacts from Prudhoe Bay development: 2) that indirect impacts such as thermokarst may not 
develop until many years after initial development: and 3) that the total area covered by direct and indirect 
impacts can greatly exceed the area of planned development. According to Walker et al. (1987): “There is a need 
to develop methods to assess cumulative impact and to foster comprehensive regional planning to anticipate the 
large impacts that are likely to occur on the coastal plain in the next few years.” A permanent road would 
certainly represent one of these “large” impacts and would call for a massive planning effort, accompanied by the 
gathering of all necessary baseline data along any potential route (Walker et al., 1987; see Sec. IV_F.8.n. 
Cumulative Effects on Subsistence-Harvest Patterns). 


In a 1987 FWS study that compared the actual and predicted impacts of TAPS. researchers concluded that: “Fish 
and wildlife habitat losses resulting from construction and operation of the Pipeline System and Prudhoe Bay 
oilfields were greatly underestimated in the [USDOT's 1972 Final] EIS [on the Trans-Alaska Pipeline}. They 
included the direct losses of 22,000 acres from gravel fill and excavation, the even greater indirect losses of 
habitat quality due to the secondary impacts of construction (dust, siltation, erosion, impoundments, 
contaminants, etc.), and the blockage of fish and wildlife access to habitat by roads, pipelines, and causeways. 
Some of these indirect impacts were not predicted in the EIS. and the observed magnitude of frequency of others 
were greater than expected. Although some effort has been made to reduce habitat loss (through siting. 
consolidation of facilities, culverting. etc.) rehabilitation efforts along the Pipeline System have resulted in little 
restoration of habitat values...a lack of predictive capability may be expected whenever development moves into 
new geographical areas” (USDOL, FWS., 1987). 


Potential permafrost loss and hydrological changes related to global climate change could compound impacts 
from road construction and maintenance. The thawing of permafrost and associated increased maintenance costs 
have already become problems in arcti: and sub-arctic areas (www grida.no/climate/ipoc/regional, 2002). 


The route of a permanent road connectig potential development sites in the northeastern portion of the Northwest 
NPR-A Planning Area to Barrow. Capr Simpson. or Nuiqsut would pass through important subsistence resource 
habitat and important subsistence-harvest areas for caribou. fish, and birds. A road, combined with any 
development pipelines. would disrupt and displace caribou along its length and potentially disrupt hunting 
patterns by producing major alterations in hunter (including non-subsistence hunter) access patterns in both 
summer and wimer. Any road access would represent a major arterial where only trails had existed before. A road 
would promote the development and expansion of the ot! patch. bringing with it similar issues about hunter access 
restnctions, hunting area reductions. trespass issues. disturbance and displacement of game. and the effectiveness 
of mitigation--all persistent and unresolved concerns from ongoing expansion at Prudhoe Bay. Kuparuk. and 
Atjite. The Dalton Highway. paralleling much of the Arctic portion of the Trans-Alaska Pipeline, has provided 
human access into remote regions and increased hunting and off-road vehicle impacts and accompanying impacts 
on caribou (NRC, 2003; Bergerud et al., 1984; Spellerberg. 1998; Ricketts et al., 1999). 


A 1997 study on the proposed Eureka to Rampart road assessed impacts to subsistence resources and activities by 
non-local residents as a result of increased access from existing road projects. Effects identified in the study 
communities of Rampart, Stephens Village. Tanana, Eureka. Minto. and Manley Hot Springs included: |) 
increased non-local hunter use as a result of local access using the Dalton Highway; 2) increased non-local 
pressure on the hunting of moose, bear, and waterfow!, fishing for salmon, pike. whitefish. and blackfish, and 
trapping: 3) increased noise activity from non-local hunter boat use: 4) increased minerals development; 5) State 
land disposals increasing home site developments and increased populations of potential subsistence users. 6) boss 
of habitat for subsistence resources and loss of lands used for subsistence harvests: 7) declines in moose 
populations: and 8) illegal use of Native lands by non-local users. As a result of this increased non-local access 
and hunting pressure, many local hunters curtailed ther fall moose hunt and often wasted until the winter season 
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to hunt (Betts, 1997). Similar hunting, access. and habitat pressures on subsistence resources and harvest 
activities could be expected from potential State or NPR-A road development on the North Slope. 


In general, caribou, fish, birds, and other terrestrial mammals would be expected to expenence greater and more 
continuous disturbance and contamination effects from a road, with those nearest the road expenencing the 
greatest local disturbance and displacement. In the absence of restnctive regulations. local non-onl- and 
gas-related inevitable non-subsistence hunting (and the eventual pressure for increased sport 
hunting )--would be expected to have adverse effects on subsistence resource populations and subsistence-harvest 


patterns, 


A 175-mi-long road would produce more regional (thus, more profound) effects on the habitat and movement of 
subsistence resources, and on hunter access. Bndging the many productive rivers from Nuigsat west would make 
these watercourses more vulnerable to siltation and fuel-spill contamination. Of primary concern would be |) the 
lak of any reliable process for assessing and monitoring changes to subsistence-harvest patterns, 2) changes to 
hueter access, and 3) enforcement of the regulations that would already have been enacted to mitigate the 
profound and widespread effects such an artery would bring with it (Haynes and Pedersen, 1989). 


n. Sociocultural Systems 


The presence of a road connecting portions of the NPR-A with Barrow or Nuiqsut would irrevocably alter 
tradstional Inupiat subsistence culture. Profound disruptions would npple through the sociocultural fabnc. and 
existing institutions would be altered and displaced. 


Subsistence resources could expenence long-term disturbance and displacement effects leading potentially to 
reductions in resource populations. Even without reductions, movement patterns might change. causing hunters to 
alter traditional harvest practices by traveling to unfamiliar areas. Over the long term. such alterations could cause 
displacement of ongoing social systems and community activities by disrupting traditional practices for 
harvesting. sharing. and processing subsistence resources. 


o. Environmental Justice 


Alasaa Inupiat Natives, a recognized minority. are the predominant residents of the North Slope Borough--the 
area potentially most affected by the presence of a road within the Northwest NPR-A Planning Area and a road 
connecting the Northwest NPR-A to the cast. Inupiat Natives could be affected because of their reliance on 
subsistence foods, a permanent road could impact subsistence resources and harvest practices. Potential effects 
would focus on the Inupiat communities of Pont Lay, Wainwnght, Barrow, Atqasuk. and Nuigsut within the 
North Slope Borough. 


Subsistence resources could expenence long-term disturbance and displacement effects. as well as potential 
population reductions, causing subsistence (wnters to alter traditional harvest practices by having to travel to 
unfamiliar areas. If this \.cre to happen, long-term displacement of ongoing social systems would be expected. 
Community activities and traditional practices for harvesting. sharing. and processing subsistence resources 
would be altered, and disproportionate, high adverse effects would be expected for the Inupiat communities of 
Point Lay, Wainwright, Barrow, Atgasuk, and Nuiqsut (sce Section 1V.K.3.m, Subsistence-Harvest Patterns and 
Section IV.K.3.n, Sociocultural Systems). 


p. Coastal Zone Management 
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The habstat. subsistence. and water-quality standards of the ACMP and the related enforceable policies of the 
North Slope Borough address the maim areas of concern to North Slope resadents. Subsistence uses of the coastal 
resources have been and will continue to be of the highest pnonty for North Slope residents. The route of a 
permanent road connecting potential development sites im the northeastern portion of the Northwest National 
Petroleum Reserve-Alaska Planning Area to Barrow, Cape Simpson. or Nungsut could pass through important 
habitat and importa.t subsistence-harvest areas for caribou, fish. and birds. Activities related to road construction 
and the presence of a permanent road im or adjacent to coastal areas (including river crossings) could be subject to 
review under the ACMP. The inland coastal boundary of the North Slope Borough includes the zones of direct 
interaction and direct influence and extends inland approximately 2 mi. For the mid-i. ufon region. the imland 
coastal boundary includes certain river corndors (notably the Colville River corndor) to protect anadromous fish 


If construction activities or the location of the road were to have reasonably foreseeable effects on any land or 
water use or natural resource of the coastal zone, a review under the ACMP would be necessary. If a specific 
proposal were presented for review and approval, a site-specific analysis would determine whether an ACMP 
review were necessary and if so, which standards and enforceable policies would be applicable. 


The most obvious ACMP standards that may need to be addressed are: 


* Coastal Development; 

* Transportation and Utilities: 

* Mining and Mineral Processing: 

¢ Subsistence: 

* Habitats: 

¢ Air, Land, and Water Quality: and 

¢ Statewide Historic, Prehistoric, and Archacological Resources. 


foreseeable effects on any coastal use or resource include as part of their Federal application a certification that 
activities will be conducted consistent with the statc's coastal management program, including the enforceable 
policies of the NSB CMP. If a project is located in the coastal ~~ e and requires a Federal authorization that is 
on the ACMP list of Federal authorizations requiring review, © veview will be required (15 CFR 930.5 May 1)). 
The State may concur with or object to an applicant's certification. At the time that future site-specific plans are 
submitted for any activities that have reasonably foreseeable effects on any coastal use of resource of the coas: « 
zone, the applicant will be required to submit a consistency certification to the State. 


q. Recreation Resources and Wilderness 


Impacts from a permanent road within the Planning Area would have litle effect on the recreation resources. 
Primitive recreation opportunities would be impacted in the immediate vicinity of the road but--as explained in 
the Visual Resource section--beyond a 1/2-mi distance from the road, those impacts would be minimal. 

(with the road being closed to the public), these benefits would not be available to the public. The area from the 
road to approximately 1/2 mi away from the road would be classified as Roaded Natural (RN) under the BLM's 
ROS system. The rest of the Planning Area would remain classified as Semi-Primitive Motorized (SPM). 
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The wilderness valucs would be most umpacted within 1/2 mi of the road. and wath the road beimg a permanent 
feature, these impacts would be long term. Approximately 48.300 acres (644 acres/mi « 75 mi) would be 
impacted, and the wilderness values of naturalness. solstude. and opportunsty for a promstive and unconfined 
recreation expenence over that arca would be wmpacted. 


An cast-west road connecting the Northwest NPR-A Planning arca to Nusqsut and the Dalton Hiy:: » ay would 
result in additonal wmpacts to both the recreational and wilderness values of the arca Raised bndges. mincral 
material extraction areas. cic. would all add to the adverse impacts of primutive recreation cxpenences and 
certamly to the naturalness of the area. Because the portion of the new permanent road through the NPR-A would 
be closed to the public --offering no new opportunsies for recreational endeavors--the umpacts of the road would 
be directly to the natural resources of the area (described in previous sections) and not to the public. There would 
be long-term loss of the wilderness values of naturalness. solitude. and primstive and unconfined recreation neat 
the road. 


r. Wild and Scenic Rivers 


River values that would be protected by designating any of the 22 eligible streams as components of the national 
Wild and Scenic River System are: free-flow. unpolluted waters, : ubsistence. fishenes. wildlife and cultural 
resources. The impacts of permanent roads on these nver values are more specifically addressed im the sections 


The likelihood of a road mmpacting one or more of the 22 eligible streams ts greatest in the northeast portion of the 
Planning Area because this 1s where the majority of the oil and gas development 1s expected. 


Under Alternative A, Alternative B. and the Preferred A mative. no rivers would be found to be suitable for 
inclusion in the national Wild and Scenic River System. A road could possibly impact outstandingly remarkable 
values, free-flow, and water quality. Such impacts would not change the determination uncer these alternatives 


Under Alternative C, impacts from a permanent road on river values are ; duced to a practical minimum. Under 
this alternative, :11 22 eligible rivers would be found suitat'e for inclusion in the national Wild and Scemic River 
System, and Feverally-assisted projects. including read con ...uction, that might affect free-flow, would not be 
approved without protection for nver values. Road development would be extremely unlikely under Alternative 
C, and any development would be subject to mitigating measures that would protect. to the greatest extent 
possible, the free-flowing unpolluted waters and the outstandingly remarkabie values of subsistence. fishenes. 


s. Visual Resources 


Impacts to visual resources from a permanent road within the Planning Arca would be greatest within a half-mile 
radius. The gravel road would be raised above the surrounding ‘errain and bndges would be needed to cross major 
rivers, both of which would cor ibute to the visibility of the rad and the reduction of naturalness of the area 
The road would impact approximately 644 acres/mi or 48.300 avis total (644 acres’ mi x 75 mi) over the length 
of the road and would result in the long-term loss of visual resources. 


An east-west road connecting the Planning Area to the Dalton Highway would result in additional impacts to 
visual resources. Potential impacts would include the raised road, anv bridges needed to cross water bodies. and 
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maternal ssies used for gravel extraction. These features would reduce the naturalness of the arca and would result 
mn the long-term boss of visual resources. 


t. Wetiands and Floodpiains 


Wetlands and floodplains include those resources within the Planning Arca that are comudered to have the function 
and value of wetlands as described m Section [1]. B 2. Biological resources that would be classified as tawing 

the function and value of wetlands and floodplains on the Aric North Slope included Vegetation. Sorls. Water 
Resources, Fresiwwater Quality. and Estuarine Water Quality. 


Please refer to the discussions in this section for each of these rcsources regarding information on the potential 
impacts of pormanent roads. 
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